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I M T R O D U C T I  0 H .
THE HYDROLYSIS OF CARBOXYLIC ESTERS
The hydrolysis of carhoxylic esters may he 
formulated in either of two ways:
fission (for i) and alkyl-oxygen fission (for ii) were 
introduced hy .'Day and Ingold (Trans. Far, Soc., 1941, 2Z» 686) *
undergo hydrolysis hy mechanism (1) 5 this is shown hy a 
large volume of experimental evidence which may he 
classified as foilowss-
(a).- Carhoxylic esters of most optically active 
alcohols, particularly of saturated aliphatic alcohol®, on 
hydrolysis yield optically pure alcohols. How hydrolysi s hy 
the alkyl-oxygen fission mechanism implies the transitory 
existence of the cation R* which would tend to assume a 
planar configuration and result in the production of the 
liberated alcohol in a completely or partially raeemised 
form (Wallis and Adams: J,A.G.S., 1933, 2838) *•
(i) R,COtOR* (li) R.CO.CjR*
H .OH
for which the convenient terms acyl-oxygen
In the large majority of eases carhoxylic esters
Thie argument is, of c ourse, only applicahle to
those alcohols in which the hydroxylie group is attached 
directly to the.asymmetric carhon atom.
(b).~ Each ©f the two isomeric esterst 
/ CHj.CHtCH.CHg-’QAo CH^.CH.CHsCH^
OAo
, erotyl acetate . : _ methyl allyl acetate .
'-@n'hydrolysis'with dilute caustic soda -
yields its own .alcohol unmixed "with .the other .2"' ";i
alcohol; (Prevosti -Oompt. 'rend,, '1928, .J,Os 14?) *
" Had these reactions involved alkyl-oxygen fission
each ester would have/yielded, a mixture of the two -
alcohols since each'would give rise.to the.same mesomerio
positively charged ions
®  ®
CH .CIfeCH-0Ho- ^ . CH -CH-CHsCH
. , (c),^ - It was shown by Whitmore ('Whitmore et alt 
<T. A. C. S., 1929, Si,'148? -1932, £4, 3279 - 1933, 22, 4161 
1932, ^4, 3431 - 19.39, 61, 1538 and 15?5) that whilst 
tertiary?butyl"methyl halides, on hydrolysis, yield 
tertiary, amyl alcohols . ;
yet when X is ~®Ac hydrolysis gives the unlsomerised
tertiary butyl ©arhlnoli Here again it Is evident that
hydrolysis of the carboxylic ester ©an only have occurred 
by the aeyl*oxygen fission mechanism*
(d) The most ©©mclueive demonstration in favour 
of the acyl*.oxygen f ission mechanism w§s provided in 1934 
by Polanyi and Szab© (Transj? Far2 Soc,, 1934. 30* 508) s 
they showed that when amyl acetate was hydrolysed by sodium 
hydroxide in water containing an increased proportion of
the Isotope 0, the resulting alcohol contained only i c
' 18- . 
the normal proportion of 0?
v 5: ■ ~ . ’■ ■ 4 £> -18; .
CH lCO -0C H , ,------> CH JCO-OH -t CcH, ,0H
; 3-;v -:r: 5.^ 11 •*, 5 11
18 :: -  
H 0-H
; , . . . . . .
Nevertheless, alkyl-oxygen fission occurs more 
frequently than is sometimes Supposed as the following 
results'Indicate* ■
When (f)*v(-^dimethylallyl hydrogen phthalate 
is hydrolysed with an excess of 5N. sodium hydroxide, the 
liberated o(~^dimethylallyl alcohol is almost optically 
pure; it oan be reconverted into its (+■)-acid phthalic 
ester of but slightly diminished rotatory power (Balfe, 
Hills, Xenyon and Platt: J , C 1942, 556*).
When the hydrolytic agent is a slight excess of 
dilute sodium hydroxide the alcohol is obtained in a highly 
racemised forraj
It seems likely.-.therefore-.that whilst acyl-oxygen 
fission*is mainly;operative,in-o,pii^ entrate«i';al^ alirie . 
solution the■alkyl*oxygen fiesion -mechanIsm comes Increasingly 
into-; play. as . the alkaline, solution becomes' more dilute* .7-
V ,; ■ Since the, postulated., positively . charged • radical*ct ft y
. ch^ ch.ch*ch;ch ■
.... . . ;" 
is symmetrical#" the .same racemio"chemical Individual is
obtained whether.the hydroxyl'group attaches itself to the
^ or the ]T carbon atom*
When, however, the molecule is not symmetrical a
■second possibility"arises?'this:is outlined by the
following•scheme* ■
Bl,CH-CH=GH.CH, ----------- v  CH .CH-CH-CH.PhI . 3 : ■ «  3
O.CO.C H..G0.0H
6 4 dilute NaOH,
i-methyl-«<-phenylallyl
Rl,CH=CH.CH.CH,
I ' 5 /  . ^
0,00*0 H.vCO.OB X  (t) -»Ph*OHseCH* OH• CH
..-.64.. 3
d^methyl^i^phenylallyl' OH
o(-methyl^ lT-phenylallyl alcohol is structurally more 
stable than the isomeric j~methyl~^ph@nyla!lyl alcohol and 
when the (*f)~ acid ester of the former is hydroilsed by' 
dilute alkali the unlsomerised alcohol is obtained in an 
almost completely racemised form. (Kenyon,.partridge and 
Phillips? ,1*0*5,, 1936, 85 - 1937, 20?..)* . . —
The most marked examples of hydrolysis by
alkyl-oxygeh fission were first met with. In th©.;.esters 
©f ^methozydiphenyl methanol (BalfDoughty, Kenyon, and 
Poplett| '*1*0,8* ,1942, 605) i' subsequently the same •' v 
■ phenomenon was encountered in..the esters of other, secondary• 
■ alcohols, containing an alkyl -or, alkoxyl group .substituted 
" in'...an aromatic "nucleus* !\ ;/■ - ;'.■
• tBalf®, Ivans, Kenyon- and N&ndif. •.ar*G*S##' 1946, 803*
Balfe,. Downer| Evans* Kenyon, - Poplett, Searl© and laraokyi 
1946," 799* " ■ ;
r". Saif©, Kenyon ■ and Wicks ? J* C * 8#, 1946, 8©7 * -"
.Balfe, Beaven:and Kenyons >,C.SVf 1951» 376. ■
r>Balf@,Kenyon and SearXe? y.C*S#,. 1950,-3309*
. Balfe, Kenyon and Searlet J*G*S*, 1951 * 3&0*v
*; Balf©, Dabby _and Kenyon? J.C.S.# 1951*■ 382* -
Anderson, Balf© and Kenyons J.O.S*, 1951, 385*
Balf©, Kenyon and Thalm d*C*S., 1951#. 386.)
MECHANISM OF HYDROLYSIS OF GARBOXXLIC ESTERS*
v Th© study of the kinetica of substitution and 
elimination reactions together with a detailed examination 
of-'the reaction products , in the hands of Hughes, Ingold' 
and;their.co-workers, has:contrihuted;a • great "deal towards 
the elucidation of reaction mechanisms*
the majority of substitution reactions in solution
appear to involve dissymmetric:or heterolytlc .fission and 
formation of bonds, :and,in the case of nuGleophilic ■ 
substitution in which the attacking nucleophilic
reagent 1 provides the electrons to form the bond between 
X-and the reactive centre, the. reaction may proceed in 
either of two ways (Hughes and;:IngQldr:dVC*B:#y. 1935# 344*):
I) ' A -+RsX — ^  X ....R X — ^ X;R -+■ X
It is well known that the alkaline hydrolysis of th©
majority of esters of optically active methanols proceeds by 
the 6^2 mechanism for which the bimolecular mechanism has been 
postulated by Batta, Bay, and Ingold (j.GVSfy 1939#'638.).
Bimolecular, S 2* u
followed by
Hniaoleeular, S^1
'£% Inrsl^ ts. tiiWa ii&tptta stteclr t%r HI t?i
lh«* rV\m £ia% otizin^ti^n cf CTd e*7* fin
cm of tv* wlte n. it&to* ml&o&ia wiitt
«f m  ca tea#
f .** rde^ v f .. fant # ' ♦•
:*»•<&* v c t  y====^ tw^trs ^==" r ^ c a  -t **>*
«■£»* + 3t.ci: — ? n’f! #&#
ftttis BtMiiiiilsai: ir&cltM tto
cat! f to ■4'* t‘f t:r% eaym;n4
*^*>1
II ®»» t#asesti*t®a If 'tm Wmimrnm 
♦ » J*i* §C3*| t* '•i tna OffispetasS
W ’
to» tM&fct*! £r*m i* i t*&&Ks0fclrn ■§# ethyl taiaes.is
If E# It t.ipas@irlt ft' %li#;'f0lEt tf aftsatmiti 
aiVi &e*iVn'X Id €21 aditi ccrlcts
r^ttattfa ©r ft« ©tilttl s#tt?itj?v - - —  -
The ©sier'aof certain alcohols, however*. hy&rolys©
by;elthitr The e'eurse. ef:'
the re&otlon :meeh£ntgm: 'appears to.- depend ■■■■■da -many factors#’. - 
the !:aoet-important of which aaret the natwe and structure 
of 'It* , the ionising power of the-.eciye&i. tod' teisperaturo ' 
tod-the otoeentratlon'of'■■■the'rea^ ttotsj ^-i;'>' ■'
proceeds by alkyl^csygen fission, ;a mechanism.-for which 
has been postulated by Bay i M  IngoM : ■
(?r&ne* far# ; ® o c * V JX# €9t*)f;
and electron withdrawal- by B. and is not sensitive to - 
eterl© hindrance (Hughes ant fsheri J.C*S., t$40, 956*}$ 
it Inyolyes the ionisation of ft\ into a e&rboniua cation, 
and its'reaction rate would'he Independent of the ■ 
hydroacyi' ion; ©oncentretion# If H*' Is asymmetric at the 
point'#f mtteolimontf■ hjdroljrai® would result: in a wholly, 
or partly y&cemic product# ■
■ That'this .is actually the case* is ‘borne--out by 
rest arches of Kenyon and «©-workers mt the hydrolysis of
Ifhe.'unlmoleoular basic hydrolysis necessarily
slow
-h
E* -b .HOB.' slow
This ffisihanism requires electron release by B1
mt#r& of optically .$ailwe aeihfmola containing t h # ;
■ j^ -nethoxyphenyl gret^ p*. fhty; j&crted itei./rnen the hydrolysis, 
fit carried #mi &) in Ebs©Xute &X©©hoi':tod to-iitim .- 
dlccholstCi the meth^ nols s» ; obtained with fall retention 
.of .optical. activity*. b}; in;^ ue.eu»Vhie©teli®, caustic scin# 
, th# ©etMnols. obtained 'are'-partially. ectlve* . Sta anr jnt 
. of .yao©riantIon being proportiCftal t© th# iiltr' content 
-'of. Shu -alcohol $ - tmi. cl-In. aqueoma ■eo&im:-carbonate the 
£*tv*ols..produced h-rre^ ih© Sow#at ■rotatory powers* fMt -
i.eaie&tl©n ©f .the ester precedes mmtim$ :m§ preyed’ 
ty th# fact that when th# hydrolytic of,, the optically 
Mttr* eater is not csrriedLt© completion# the reecyered ■ 
©eter-t ©..©beery d ta be-extensively rree^ ieed*
tT'.ZX'JJ, f'T> WITST! XT?' CT,
' ■': : . - 'ffto# w r l ^ l e ^  Is fch&'disfcc&lPiilcn eom^tfnt#
ef a eerie© cf m%&® is. a toXwrii i mrntt Is# ■
eeerlbM to the tafia noa of t'fet ®rmp B oa the erallibrltni 
■ ’ ' 'R,3J#CJ*f g— .^::XB#QO>0% ' l \  ' ' '
t&icl* betas#* tlitu ism folveni Is .
■ "■ e *$o *o:i v ioitp=± r f^ OtcT^ itjT* ■
■ ■  ^ ■■■*■■■
IS^ceheiri («r»c,r## f>oft ££t ?!*%> cu7goffi®a
that f Is £•**** i^^ ted usiih escs croup e l*oX'>r frelcr*, - ■
wbloh r t 1 ter define! tz Hhot tffm% vthl%h$ %hmt th®
itubriituent cc<r«*ra at Ih#^* j? * 5 * or mere remet# positions
In tha future it & cllthatlo eet&t tr**1# ©ensirfceatly to 4 T
*$### or eonsirtoutl^ to s iBll in. ill# tortlr-iios eoaetltni
of . tea aeS&f ant &i$lnl£h*$ a# tha IIet {of th# o^fho^l
f^ eap) frm the rabstituent inereeeea* .
C Coulter* trt^vrth end l&ltcnt £»3«3*t !f5C# r*5*)# '
The fpol&r iff €t% first owl *<.* I &♦? btlrg - 
erased by & m*U of otcotranio Giepleo&fttmt ;bf towle . ;
(jr*A«0*S#f t>!5# T'"l*> a»4 €ewiopel by lm s^ &.** •' ■ ; •
been aeoptsd end exp&a5o4 If th# E -H*’* rehcol tnd »li@I
the •iofaetlro off vt* tXr*;,iat te# F^ r* C£&a« foe*, I f5 $* i:#§#|
£*!*> lr* rft^t 1 & rrtoltol to f * th# .
eubeeripi . stealing ic r tofia tJiloli Is jas&nt to convey..... J3 ■ . • •
t o  impression tot this & polsrlartUn effect cftsu^ctoiotls 
Of 4 molecule in e^uilitriua niVx it# awtr i rt* ft 
Is chnmotorlsv^d by four traitst
fj IMi'Bti# cf elfttttrorio 41*pl££&rsnt ir rtliftd. frtm .
ato to fitoa along V * to in*, without %lw %rmz$&?om& 
of iay #l.#etr jh frcn the octet of on# ©tea to tot cf ; 
any other#
9} draa&od In polarity pro&ieed by #uch -a displacement .
or# til iii ttm rnns dlrocticns hence this effect eotiX&.d ■ 
rrt pro&uea itlterr^ilng rolrrlty® .
|| ■ fho h* corse? fr '^*v<:rf Iv lee** it proooeda
awy from th# rtun cr igroup producing It#
4| - Xt ii 4 poltrlpaticnt not a potoissbility *fftsfc. • ..' ' 
imi. dipole® it freoucee ere present in molecule# #hie& 
t» in tolr inordal etato i*tj disturbing electric or . 
rrgastit fields ere absent#
. ■' If m  a-ton er group Strcctr .electrons nor#
than door hydrogen it is to t^hlMt a •«*! «t?eot|
If It attracts electron# ttm then cit-co hydrogen or if it 
Ftois thorn* 1% exhibit® a -fX effect and if taM to fee.i
an electron r<& lee sing group#
rt*y. rff?H« fills effect li dietlttXJJU'ied , 
froii the. inductive of fact by the fact that her# to 
electrical field® of t*t tioiss *■ not directly tmsM to-
*1
■®soh ©tetr interact. owing to to# trr *r nleaioii of , 
©lee.trlo&X influence directly through ^ „ f-.y, epaee instead 
©f though a chain of el^otroaio liif go#.# la prf ctle© ; - 
it teo teaa found Snpo?*ibX# to diernteaxX© the field 
effect from the inductive effect*'end many authora uea - 
tli# i&fcteff-term to designate tea combined effect® of the - ■ 
two ttMpwmUi mA MmBkMt tpfi*
. fte Iu*taeicrv*rle Stffeei*.the teSaotlir# effect 
represent® m. ...percfi^ nent etat©' of ■peX&ria&tlcn ©wing Its 
existence to an electronic ’■di.epXaeesaetit which may be 
eoneldered to M y © ' iaben place along the lines of the 
vaXeney linkages* la addition to- this ~ m rent. I effect* 
a further electronic iitpXaceseni may bo called into 
play by any change in the electroctstie iOTlr©fim#nfe# each 
&e-would be produced by placing the eystem teteeen. the 
plat#© ©f an electrical esndeneer or by adding come 
mm miBEitao# to the a-yatess* f■©roes' fate m these would 
start the ay stem ©ff-twerd® a aaw equilibrium*' and since 
their effect® ©a te© initial molecule®-'would w r y  during 
the period of aijaatsioat ttey ar# called Him#*yariabX®f 
or *p©Xarl&abiXity* effects* A time^arlabla effect 
operating by .-the induct lye aechaniem X a called the 
Hntuotoiaeri©1 effect {IhgoXdt 3* S*# If33# M&©} and
is Bjrmfcolieed %  XA the stthsoript ta* nins *4<>n utr1*
w .
ftm to whieh the induotosserio effect
In sailed late fltf* at te fcnowa fro® studios.. of. refpeotion 
esd dieieetrie- jhenomma* will. iMpmM on the strength of/I:■ 
tli# pol^ ri*!*"* fleM anil on the .pol&pieabiliiy. of %U% hand
tend ni fat he -'erpeoted to I
1) . deere&se with an inoroeoo of positive ehrrge on either 
Of tli# adjoining a.■ -positive chr.r*<* fttrnots/.
eleatrons thu® putting the® .under greater eonstr&ini* 
i) decrease with inenoatins group mmh$r of th® adjoined' 
wtoas’ when the 'periodle- number is eonstsnt* tint# this 
smii# greater elsetronegfi tlirt tp and hones.mere eonstrstntt'and 
3) to •. Jnere*^ with increasing periodic number when the 
group imher-is constant# .
fto magnitude of the..pel ri*- bill if of/th#
r
'.Induo tiro offsets*.
 __ ; tl
f } d  ) bp ^ am$) CgHf ) n)  ivJ"
.Induotomorie offsets
-o’) -OR^-GRj, | •CBj) *«Ra) »0R) F J -l) -Bp ) -Cl) -F .
■ fH-Mdltlsn-f0 til# . polsrlsmbil.itja 
rffset ^hm%‘: torsirsv th* tt^ n^ rnl- i&dactlv#.v
m*e V r t t ■ t&sr# • Ia •po#*Ihl#-#n ado!t*^4 1 rotorlcrttlttf
#fl>et h'n*!np ttc <5rtoto .In of..©Imtrm
edv^V cc^ni ** th# *trufcanorto r^v** !rs*:■* fjistol f *
/,
Wlltsli rirftvf3ttlliat#a fejf toWTf. {<T,C#S*# f4?5# r'‘’.*}#
flit® m^o!isnl.is!s': sssf c^aratc only. la'exjunction wi%h. ., 
smltipl# t?enSs x:1t in « 7 t e r t  te,tfe#, in^utte# m«ohsrita# ■ 
tmz Ivm a- t v  to t?v^  octet- aft lit? tlcar ef,cs« c r . w  
eicotron pairs* f&tr occure witVut Ittm of tlx# -,■ -'pi :■
sxc/l* cute* ' ' - ■ ■  ^■■ o- ■!■•:■ ,o -; : o ■;'■•■■. a :-. v-v-to.
o o-: v.M *■ m §  to itotrir'i* as fail sr?®#
matai arrow® to «psb©ii«#. t tm m tm  ( f }  An.
Of • e to ^ t3P*« ■ pairs*
a*®W <Kt
^ © ?.%. f*Z & 0 )
■ A © © — y «h2«H3 <s)
/ V  AAt ' H /« 'w,4*fc> •?- w
M  Q ©
. 0 )
4 AII I •c •. ——• ©-~I1 tfoG
t '
f fi“U ;■ . ■ (k)
V * \ <> *toct la is it it * Jlf & polaorteoi
* rn | I# called tfi# mr  rrrio ®ffm%- ti$ *oi l!j txil in
m  f$T it if! purely a pel arles M X  tty effect in called
th© flattroverIt rffeol C®y#1>ol 1)*- o
;.: •;' ■ o: a ■:.:, Mtf^rz n f  - &%{* ^  o p  groups er© considered' to .-
tsve 11:er —  B.effect© a©o©r<Un& to whether tliaf rtioss# 
eleotrons^te-cs* stlraoi ■ ©leetrbn©' f r t -  th© rest,of' tii#: 
molecule* rer^-eilveljv■ fhusr in ©eu&Iton (3) ' the carbonyl- 
group is- gait to axlilMt a -E effect* whereas ■ th#: m l m  
group In #gt3.alt0fi (4) eha#s a -f-IS effect*.
Ilto tv- in.fAjctt^ crlo e ff«  ct* t AleGtroaerlQ' 
effect la bro^-ht in fo  pl«7 tnljr at t •<* moment of v.oXsmlB# 
collision 1*®* nVi* th# si in©!*: ini r:l®ml® %b eo clom
tlrnt its elect- '‘1*1:10 field craft© s ' d i * infl »* rot* 
unlike: tli«' in&usilv® cffact it produces fiotirkiion.'.'h of . 
th# ©oX&eule.tn th© oil ccrire tT t free pole© of 
#exposed ehtrgee* lira crcri&i with ether free pole® of 
tV w%rlt-a ret \n«,
1 statist to i of vl#» imtfi b© taken in
rrg&r1* to IV* Clrcctlcn cf *r oleetroscpfa die.l?cc "cpt* 
i'hirr c^jrtton {') rbvr- th* must prebtble direct I on of 
elootrcaerl© dU^eerant la a etrhorfl is«M# bond*.the ., 
revere® : in which-, the carbon atom ** uld
.pull an ©leetren rrlr entirely away from the more 
©lectrcnesellvo etou# it map lets probable* even
when sided by m  ettso^in^ re©©eet*
-Tmn It can be said that the. carbonyl group 
Mg.i -I effect only because in comparison its -t-B .effect 
It negligibly-’" small * ^
important .basic-principle of .thisBSSSSt
theory11 ib th&t:the- eleetromeric. effect Is cslXc! into ,/■■...■■■
being'only" lit. a manner.'■ 'such-.as,to aid .the-reaction* .
'Relative Electromeric Effects*
■ ;«;■■■.. : P :  ^ r . :
»0*} -OR )*CBg i ■:'J s. ; :- r - cKBg^  *HR. :
-CS\ -I®) -o” ; ' ' S0^ feS3R^) sCR#.
\ -Gi V , .
-€»)> .SR%SeR: . ■:, ■
$he * ^ ^merle Effect* C* K. Xngold .and 
E* H* Xr*old C*T* 0*. £»» 1310*). were the first to point
oat tl f*t there was reason to suspect the# existence of a.
permanent polarisation which is produced by the tautomeric
mechanism of electron displacement* In such a system ast
@  0
_ M_fa______ V. a }£\ M \fa*
B Im -CjkO—C &0 ______$t K* 0—0»iG«0
t ^ a
they considered the most stable form to lie somewhere 
between the two extremes pictured, and the electrons 
involved are considered to b® in the permanent possessIon 
of cm more atom than is apparent from th® formulas for-- 
either the neutral or dipolar forms, this concept is a
' * 
IT *
modernisation as well as an extension of Thiel®*® theory 
:.ofr partial valency* .It Is called tlia siesomerlo • effect 
(symbol ..Iff)*. . 1, ; ,
; The two extreme, structures C# 1 unperturbed 
structures*1} given la the above equation represent 
exceedingly iwprob~ble states and the aotu&X^of the molecule 
lie*? In between ..them* This actual state is called, the • 
mesenteric- state* Kesomerlsm is nut to b®, thought of as a 
kind of tauiomarlsa, for in the latter the.molecules spend 
all f or almost all ) their.; time in one &ztr ^e * no sit ion ' 
or th® other, whilst' In aesomerlem only the.r *sor*rie 
state has any physical existence, th® forms between which 
aeaomerlsm occur® being only a written convenience*
The relative mescmer.1® susceptibilities 
{ M effects ) of atoms and croups are the same as those 
^Xro^dy given for the electronerlo. effect ( .1 effect© } 
sine® they arc produced.by the same mechanism of electron 
transfer* h
An stated previously , ih# ccur^o c f tfm mmtww&m of 
hydrolysis appears to depend cn rrry factors* th© most. 
important cf which aro| ': the nature and structure of 
Et the ionising power end teuperaitir© of the solvent'end 
the concentration.©?,the. reaotaBis* . 
structure of JH th® S ,1 mechanism. It oro&dteA -fey- $ec«.
"rj t®n#.&Xkyl fgroupts with siren* electron releasing
yr nr-rtits*. ■ Thus* ,in the.hydrolysis, of ©Ikyl ester®, in dilute 
ellrline .solution# it is observed..C tt^hm rpd ttheri
dV O# S*9 1§4©# ff€*) thst#- 'when .the alkyl or ..substituted 
alkyl groups are.placed in.,th® order -.of , tertae lag electron 
releasing .properties^ :tto hlmolecular reaction rat-# 
diminishes slowly* thrn thr ;*uf,h. a mini •"us # ■ in the
neighbourhood of which a mixture of first and; second order 
kinetic© occur and .either of .which can.be. brought into 
r linence by. altering ,th© concentration of :*bff Ions* and 
finally# the rat# rlees: .sharply. and the kinetics are of 
the first or48 t, th® rat# ©f which is quit© tnd#rcndent 
©f the"hydroxyl ion.concentration# . .
Th© ..presence ©f ft doubl$ bond-, in the alkyl.' 
radiosl.appears.to play a prominent role in determining 
the meehsoism hy which substitution reactions.proceed*
Thus, Sfhero a double bond is at the seat of eubstltuWcsa;"
m  in, the. hydrolysis of Tiny 1 halides C^O-Hal and phenyl
h a lid e ®
4?
a meeosterie displacement is induced, '-strongly Inhibiting
mechanism S t and also retarding mechanism B J *' Here,1 ; - i ■ . . .
the dipolar structure o f  phenyl halides reduces greatly
the tendency for the halogen to separate a® an &&ionf
and the Increased electron density a t  the seat of substitution
■ in the b e n ze n e  nucleus inhibits the approach o f  a ^
n u c le o p h l l i c  reagent* E x p erim e n t shows t h a t  substitution'
s e a t . o f  • s u b s t i t u t i o n  $ e le c tro m e r ic . ,  and  me isom eric
polarisations come into play." t h u s  the e le e t r o m e r lo  
displacement of c h a rg e  •In  . t h e ' sy s te m  C*C-C-Hal.- ha® a  
strong facilitating Influence on m echanism  S t and a much 
smaller effect on • T hese  allyl halide® are highly 
active under all conditions of nucleophilic subEtliutionef 
their hydrolysis and a l c o h o ly s i s  p ro c e e d .b y  th e .S ^ S  mechanism 
in dry alcohol and sodium e th o x ld e ,  . a n d  by .the , m echanism
In  th e s e "  sy s te m s  n e v e r  occurs;-.by- m echanism  8^ 1 and only
with difficulty by m echanism  S &*’
But in the case"of ally! and b e n s y l" h a l id e s *
where-Eh® double bond is rem oved one carbon atom from theI
s?o*
1b n at* *\ *>0 aXccMX ( Hush®*!. Trnru? * Wbr* gaci* K41# f*C*K 
fl tl&rly* la V  n?yl the mc^ mcrlci structure Ir'i.s
to ln&l?t«r*t 1%«U tion into' & h&lltf* %m ,a»d b u:$l ©stiont
: - - 0 \  / — \
/  y-cH/Br 07- ©( VCH + ^
Tha irtr-©*Mi**K i ©f ©1: otxvn r^ leftelni gjrour*** in th®
£~£©kiti©% gsrsatlf # *Vnc©r the 'msso&erl© polarAs&tl&n# 
iiiilali loirs' the enor.^ level ©£ t&@ transition ©c*:.r2^  
feii€ w#slr©sn the C«Or 1 farts tnerv'cred elsatron rupplf# 
trims' facilitating the sttsot? h$ iiuclf?o;-tAlls reagent si
This, is mart KrrVtf& wh&ra & la a nttho^l group# ^mieh M i
a powerful tautemerlc feett ; , ., ,. >
h m m  th# t®n*1; ncy for Icnisrtiori ant!.r ctlon rates daptnilfig. 
m  the rat® of ftx s tcn  c f ttm  C~Sf M::a is  immm®&* I f  on 
tha r trn.1, an #leatro© attracting group suoh ms *HO 'is 
Intrude )d Into ih# th® ®Ieetr©n-ro iislon
far breaking the C**Br tent must M  impgXloc! to 
a grtater extent Isy'ih® att^ c^ lfig iixsaleopMlIc recent f ■
hm&$- re%iml,in§ Urn Spt m t  r?
O-N —  CHL-~2r^
chmr tU*t th«* reaction T?t& of 
^-nttrctjonyyl ben^yl C Baker &n& Msilasst:
J. 0* r.f 1^3* t*K*|*  ^ ? , , ,;
l?ot only the structure of the alkyl 
may Influence the ccurfn of reaotlan rmchrntrm* t-.ut the 
Inflrg'nca of solvents' Bpfmm to t>- vary lw* ox taut# 
c*~ 'c t*lX y In  ©apua ,(vp® the trmrlitm stai© involvet  
Ci o\*c^ * in the irmitiile of the* e*rrt*f * Tfcur* the
. . •• . _.. V " ■ .- ■ ■• " ■ . • • ■ ■ : ■  -V
reactions of herylnc thyl hfttt6*s **ith halogen ions
ar# MBoleeti&lay In stoicm  onri unlmol^cular in sttlpliitr
C rmtoa<ui# inches end #* ■ 0# S## • i|%C#v H)t I •) |
** ?! t-iio hydr'ty* lo  c f the_VrosiSer of Ft# l£ 2 m%&$ £* *
» <+•**$&. t'O "Km by c'hnxzin* the solvent- to s. more highly..
r- '- 'S *7- ,. .
aolvattet "on®* ■•■■not only iuoi the r* cf ton1 tern cf the ,;
" r  ....       :
faiole mrtBB Increoro* but th*t the offset it very large
for.j»tn«ifierfbly mailer for tgBr .jibcL still, saallor„...., 
for t t  orv% m  W m itfc i? £ Fsir^tn ®n£ ,.Hugheg| y#0#S* t
TIS OETEO-EFFEOT,
 ^ Isrkei differences In properties are frequently.
* '• * ' ■ .•* ' ' ' ■ . • •  1.
tibrnxv*'* 'between benzene derivatives 'bavins groups In the
ortho-* o«?ltIons with respect to r «. h ether and ''the^ lsoaerlo .,
compounds where tlie groups are not so placed* this. * ortho-effect*
Is probebly not to be ascribed to ; the same eaaee In' every
instance# but# whatever Its mature in Individual, eases ©ay be#
t '• > - v- . i . ~
It Is "©lesr that tin© relative positions of groups in. 
ortho**substituted eomrounde often mb© .possible -the operation 
of gome factor which Is absent In the' Isomeric derivatives*
■ ; fho most 'Barbed differences ara *crerally found 
in the ionisation constants of the orthcwgttfretltuted bensote 
molisi (the following is from tables given by Dippyi Ghm* 
net,, I 5*, 21, 204.)
. g : ... ■. -....■■ , ■ ■ . ■ !■ :
10 K for substituted' hmiZQie acids*
Bemasolo told * i*i?*
0 -'  ^ . »WTO3WB^-.«1*™)1IJ'»W» I.M *-  .... iiawvat n . » « m r *
;0H | 0CH? ‘ CHj * r .p Oi * Br ;■ I 1 *a2 ^ p V is ;
I ■ • | |  I S ' S I s
2r i .6#o6 I 12»4s5t»1tm ii4$ *»37 i6TUc I 29*7 •*
^,."'| . t •„• '• " " 1  ;•; " ^ ■ t ’ I ' I j. t .. N ' I , t I S
s i s i i # s i i i
t a*3 i e*i7 s s*35ftj*7tH*aIis.^ m*tt33.*t ? iua i
t , r f I < . i i . . t t ' i .. ' i
1 ■ I ’ I ■ I I  ■ s ■ • I ■ I ■ I - - t
$ r * a»s> *V.3S * 4.25i?.aano.5«to.? « o ? .6  « j.e u  »
. ' t : ' f • I I t I I t  8 1
•: •'•'••'•* Very' ■few value© for di»orth©»Eubstituted benaoic 
mi&s :aro available# but in at least time© oases - 
(2l6-aihiyapoxy, 2»6.dinttpo end 2i6*fiimothyX) the prssenos
8J.
&f :*■ second Ch’&ubstltuent- leads to a further largo. increase, 
In ,tho dissociation-constant* ■
• v ' . similarly groups In th© exposition decrease the 
■/basic- strengths of substituted anilines { Dippyi Clio®** 
t§39> }' and confer increased stability.. ■: ■.•
upon bensaldehyde ey&mchydrins f. Xjipvorth and Mansk©r 
d*Q*B* * 2 5 5 3 * ) , .  ■■■■-,■...■'■■
• flie Increased acid strengths may be attributed : 
to the operation of sny or all of the following effects* 
t) ' Steric hindrance*--
a)' : Sierio strain including steric hindrance of resonance* 
i !: by destruction of coplsn&rltyj ■
3) ' Chelation* and
4) *rhe inductive effect including possibly ih© field effect*
Sterlc. Hindrance* ?• layer attributed the
orthopeffeot to steric hindrance* This'view was based on-ywMi *t» •t^anmw r.n*»
the observation that the influence of a group in the 
orth©~p©sitions appear to he dependent uoon its size 
{ as measured*, according to leyer, by. the ana of the weights 
of the atoms/present 5 rather than on its chemical character 
for example ©«*? is much, less effect ire than the other 
halogen a. flayer also pointed out that no ortho* effect is 
observed if the r^cting group is separated■ from the'.nucleus 
by one .or more carbon atoms-; this' is evident, for example,
In the dissociation' coastnata a n t  -©sterific&tien velocities - 
o f  .: - &*Buh®tttut@&'pU®n$%BQ®ti®' end  einn&asie ■acids '■ a n d  : - :
in - tb&^velocities' of ! -hydrolysis- of their' esters'-■'
( M ayer a n d  Su&bor©ught'- B e r* f •■ !%%#■ 2X*V tS^Q*)*"-
■ flurschtim rl'a.'B** IfCfVIS/ 7®5*>" applied''- ■'■ 
M eyer’ s' v iew  to "the" interpretation of the 'strength's of 
o^sufestltuted acids by supposing that the sterlo' : hindrance
opposed the recombination of-'the ions hut not their dissociation
- fhere ist-however# no simple relationship# even
of a qualitative' nature# between the relative affects of t
groups I n  the 'exposition- and'their weights or volume
{ for eretirie 10 ; is usually more effective; than Br or I ins»
spite of Its smaller eite )*
- £t Ihf^ Of 7*4®* «? ftyj «**%{*t* fw cf f*P- 5 OH ©1?
qort*iwlt.v« fteeent measurements of the dipole moments .of 
a numbs? of ...dnrene derivatives By * ~*'n oi. and Ingham.
C $* 0*. 0*# J 93S* 981*}. have indicated a reduction in the 
mesomeria effect: of an'amino or dliaettiylamlno- group by 
methyl groups situated•In the expositions* The values of the 
moments ( .dehye .units ) in. the centra : of;.--the'.formulae below
are typical, of their results*
NH^ NH.
6.10
AIffk,
^ < r  ^
kft
<77« (TU
£21
NO, NO, NO,
they ~ub f  the suggest! oa tha t t  ^  2 " ! ‘0
■groups prwint't^ system from tslrtng up a ;j/n roc-nfIgnretlcn
Vxar rcsfcieln* thm mmmmwim§ end %.% h m  further been
euggected ( .Mature, I23S* thrb this
ffjotor Is rerrvnelM# for saiiy ©f flia peeaiisrltieo'reaMblted
fey er^ovmt* trying oH>2xsubetIt$itsts# T* ** .
♦ JH^ t sni £*C0n hsro t&m i m M  to reader the-- "‘-.S- 
~ \ *** ^ ■ ■
of dfeethflfnitiii# l.tt# r©a©tiv®'' { von rmrnt .- o 
B©r## !|I6# Jjl* 1101.#)f an ebitrfstlea Hilton could fe# 
imirirreied by peitelntlng th#..r©d ©f the setcssri#
effect C •'•r** fey implication, the #Xe©ir©merl© effect alts I ■ 
ete.tw®r be the caw#* ■ ■ ,. . .
In a &le©u@&i©n of th# physical, 
fror^rilct of ^hwirdH# f.l££‘tle& and fellow C #,* C#.S#*
j2L» r 'T«) polder cut that thos@ ©f th# ©*s.ubstituted 
Qmpom^® are Crcgn^ulty abnormal I whan ©car'rod with 
t!i# properties ©? the r n l  ig fe r lees ri& :e  ) t when ' .
t!i# eubstits^t rrwnp ©onteln© nn tamilirf
aten I #*g* ©sycen of €!f@t cocr* or ko 1 t  mM th©
. . .  w. -
r©****eticn that * feydrogon bond It foraed txf”,e~m t? is - 
st i n* the hydroxyl grstjp* $&tt©yll© aldehyde# for example*
may 1m 1 bm,m m  modem vIot in^ieatw
a f la t#  of reecn&noe between.. .11. .-and J i f f  ja^a ltro  jh  i~ l is  .’
f lm l i t r i f  r#pr#sert#ct i i  .If#
flili pm®mB otf rty %0§4b to m mppF&$®itm of t&e
■ e!t&r&et#r § £o;«£cnt #» th® by Croxyl group * for ■.
the oolu’&lliiy of the or* ^ ■'■ d In *y losfllt -oeivonts will 
bo'dimlaithod art it® oolubiltiy in l3ydroo^rlso» solvent® .,,
ln0F®«t#i$ ■ sit© molooultr •ag©ooiatioa''Wild b# Inhibited 
art tn tiKiraasrt volatility will r#enlt* I M a  is exaoily 
till 1# o&aerrrt -r:y*n th* p 4©: ratios of -oalloylto sldohyS®- . 
or.j>~niiror^nol ore ooaferod• with .thos#: of t&a tmmeri®
art ^ raMiiitmtrt pliencls* - . '
- fh® physios! ♦rs”* rties. of £«*®r®f ot rc4 other 
oulsoi tinted jtienolo give 'no'.iMioation of chelation#
fh#r# s n  two mmsm® ■ f&r thl $i;t , ft at irtt i<*
pre&omtmnily olootron oooepti^s mth&r iti® donating art 
th^ t^rf' -iisall koidlty. of e ?v T£ r r* atom of thoco alkyl 
gr® * t :wtli jjarailtl the/rm&tnoas of oueh a '.
!iydro&oa. atom to fern a hydros,on hert* St%wl^fe art 
Callow .{loo* tit** pi. **) eu* * *% that a m* -ftGurlr *
■ group, of a ■■powerfully electron attractive -<&araate? might*. V"'■' ' ■ 
however* loosen the hydr **'*'*"• of an alkyV group sufficiently /■ 
to permit the formation of smell:a '■■■•'bond* with a suitably'
piaood donor# feey suggest'this may.©coup la ©«*altr©t tluens• 
feie-erpl^rrtion of the" lijdr©gen Mad 1®# a' :
■ however* If mo metai universally accepted .'nowaday®#:-It is
■ thought that tlit •hydrogen bond1 ary ho sore a result' of 
simple electrost&tie Interact I on between the- proton." and
a suitably placed domr  atom than of an actual Mad formation 
fee presence of some fora of modifying. Influence 
la ©^substituted ^ a€f?.aii hem, confirmed by spectroscopic 
investigations# feus the character!alio ■ infra-red ■ 
absorption ©f organic oospouBis containing & 'fr@©-hydroayl 
group is modified in a number of compounds# including 
salicylic aldehyde# cetera of sail©yell© a§M and'.'
£rl*yaroxyacotopheiioa®# and intramolecular interaction la 
el co ■ indicated by. the ftan-n spectra' of salicylic aldehyde 
end ethyl salicylate# (Hilbert* Wulf# Hendricks mM. tlddoli 
JVA. C# S*:# tr3% 5,2# J4C!*' ff&hovee and ITobXrauscht '
2# rhyaltol# Shem.* Iff?* 1# It# J*
fee. considerable evidence of ©halation In .
©cap roads where two suitable groups stead in 'orfch®»n©sthl©ns ■ 
with respect to e oh other suggest*' the possibility that 
similar proirtt^ ©ay ©©atrlbut© to the uare&ctivity of.
ismuf- erW.*®mi5Siiiaie4 bensen# dftrtyatiwa* In tte >y: 
^substituted betis®i§ &oid# th# fact that the hydroasyli^BKihiseiftijSfeWNet*'. • y .
lyig a Ssuch MOfis powerful, as 14.. a tre i^ th e n ln g  e ffe c t 
tliaa the acthoxyl group teg been explained - by Brameli and 
mteoffi .X* 4# G# St* UT*. 3 ^ 4  t@: steiaito
inirslfiag .hydrogen bonding between. the hydrosyl.- group' 
and • the' carbonyl gior*# With regard to this■ explanation 
Itesiefc fit ties ( Electronic Interprets 11 one of Organic . 
Chemistryf■ p* 319»?3C*)i -
*«f, fhl® Is a wry reasonable «;g~*«vtien since* if th©
' chelate ring Included the phenolic feyirostn atom the 
electron density of one of the carhoxylio osygea atoms 
would thereby become reduced and th© oxygen afoa would 
become more electro , * * ' ;
la  ffS4 Sidgwick and Callow ( loc# e l, t# fu§38#) 
-advanced the view that under favourable conditions, the 
hydrogen atom ©f an alkyl group might beeos®'linked 
{'■ by resonance ) to m  electron donating' atom end ©uggcetod 
th is  may exp la in  the enhanced. acid strength { cospared w ith  
7 ^oi© acid ) of c-tolul© acid#""
. _ Pa ^»t and Moses C <7* C# S#i If30* 2367#)
12 vried this vl©stand pointed out that of all the crotonic 
acids* the strong®at, .J^ «*erotonto*. 1-s that in which the
methyl group is merest the carboxyl group in space* ' j!
'■ . i;
• ; t• *
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fMi rim is*' however* , by no means ©coopted universally* 
jSyperimesiai mi* ro# {nwgh3s#--lngold and labort J?$ tg4o* f#fj ■ 
©u^^cts that tli# methyl..grouy'.Is moimliy Incapable..-of 
chelation*
- " ■  ^T^^tlve .offgot# fhe.- ortho^ substitution
of the nitre or. haiogsno group in benselc acid© produces, 
vary groat Xmorcr? es In the ©old ©trerrtw It la. known that
thtz-propertitc of ites# group© euggeatih&t they exert.a a
very.'powerful •*! effect and this factor-1© generally. m m m &  
to be tli© main cause of - the ©hhimed acid strength*- fh# much 
weaker.>X effect. of the ©ethoxyl- group te§ lei at' least-. on# 
r utter (Eemickt loo* oit.i p# 3 If I to postulate- that ■ this 
.factor ■Is.Xnesp&bl© of accounting, for the crtha,<»effeot of . 
this ^roup* However# In. a recent-paper {Bev^rt *X« # ^ 4 *  .
it has. been.' suggested that the-fact that nnmml amount® of 
the and'g*nitro-derivative are obtained in the. nitration . 
of saitol# say be attributed to the .operation of the *t 
effect of the meihoxyl group* "
30*
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flh.cn s nethoxyl rjrotip It introduced Into 
the £~poriii0?i of I*phenylethyl alcohol, t* * reactivity 
cf the resulting secondary alco'iol and cf Its esters It 
p a r t e d l y  d i f f e r e n t  from  t!i?t o f  the tm s u b r t  Stated co ~ou&&»
I t  s?eea*d of In te rest to ftte a p t to  a ecert^in whether this ■ 
Influence foull be ezs-ried, and If ©o#- to. «3xat extent, £Suen 
the yorttion of the entering methoiyl group v?e oho oped froa ' 
If* to £~* Accordingly, t^&^sethoyypftenylethyl alcohol heB 
been. preprre l and its r ^ciicne, end thOEe o f i t s  e tors, 
ear mined end tlie results ccaprred. rlih thm® piv< n by t&e 
irorcrlo f^^^efchoxy phenyl ethyl alcohol and derived esters*
pP-g-.rtff^^ r-e^ littton of f.«,o»»r-!?ethoyyw-1 •>-oey 1 ethyI Ajcolloid
~ ,. , thosyphenyleihyl alcohol woo prepared
from o*a©tii0xyl3eBsaldehyd® m l  methyls neslust Iodide, In 
r7* yield* - A. very small quantity fo*5 ) of
eteei* fcraefl •£«•«* t y---*©&ust
iirttits reaction* la Uio *&&*&¥£ tlon-pf %»*~cot ~yg&ea^leil^
e lo rh o l ^  Oplanrrl reseticn taafier e in tlap  o o ru l i t i . r  *
tbr ocTreryonclira 'bi^ e^tlicr obtaino-3* -as a £y-*yr> of>t#
1st sbout jieX-cV
:. |»£^!cthc:$tu** yXeiTiyi. sloobol csa'bl&de 
fe a s ib ly  w it lt  m n o ltr pratortlm o f  • pM Isa llc  r a ^ ^ r i4 e #. la  ■ - ,
ib o  pposo&oo o f p fr lA la s # to  g lir ir  the Ityfirogea 
eater* 1 f i l ls  ostap: f s i rr«soi:?e€ by the . f.rastlonaX. ■ 
re e p y s ta llla s t io n "0f  i t s  b^hieino ■ © a lt ■ i m m &®H©ne~el&orof or®, 
solution* t#  g iw  ilia  ■ bruoia# s a lt ©f t&e C^ J—lafopracii ■ '-
baraolae: mtt';of i l ia  {^}**hyftp©gen ahilioX ie e ^ te r © rys ta llia sS ,; 
to  y l c l #% © flap fu s t ie r  tee ry fV '111ca tion  frc o  a d if fe re n t  
solvent# jaasc-Xy.otliyl aottats*. tlte truein© £fll.,jf,tlie,.:. 
{H->~b3r*ar n ~ -fVlla c t t ” r# a*' fensoint s a l ts* >' i.
aecoinj'O-ition w it t i  d i lu te  t^& roo& lo rio  ■ s u it *  gains'tinr' ■ 
eorreoroiitla? ootiOilly puro fey'lrcgon ;&thr lie astern. > • :; 
f t ia  tao c f t ic r X ly  ru ro  o f tho a lcoho l i&ero o b ta in s
by fcydrelyri** o f tba o p t ic a l ly  r o t  lire  tiywrogea fb tb a lio  
eaters wttli os oleobolte ©oXtfeiai of Fabian ethozldo r* 
wcvs clt^rooterlsoc? by conversion to  t “o t r  e r fs ta ll ln ®
Jk Cotaper 1 eon of the. Influence ©f. tlit end £*J£@thO£yi
groups ta'F&oilii&it&g WinCim M. %h&
Et in IIo m  of * Ptriimti?e©*
t) HvdrolYeie of Fhlh&XX© Fatere#*** tfhen the :o
C^J*!iydp©^n fiitMti© eater cf . |j
alcohol hydrolysed with dilute ieodiusa hydroxide s@Xntlon@#v J! 
thd-’Xi^orated alcohol wc$ fariialif r&oesaleed* the percentage-
retention of o- llmt activity b#ing always greater than. .• j
that ©beenred la the os©# of ill© £~leom@rld@f ■ j
Oono@ntratl.on of I - Pe&rr» of ai?tlfat, auritf. .©^  ilooho'l i ■ .■ !|;
I '"" I
apdlum liydroxld®* "ty ': Msosfrilt*• : t . ■ j^isoaerlde,, .
  ; ,. t „ *^.'  ■ ■ . , . . I . ' ..... .,, ,...,■.... . ...  i
| • . ■ ■ . ■ I •
^  I over t9\ . | U
: '" ' . ' I '• :" .'.■' . • ■ ■ :.■ . : ; f..■ . .'' ; . ' ■ . ' :'.'. . '. . ' 1
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■ 4% ■ I ■ : 1 ^estonaiv© ra@@ml@alion !
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a> Formation of Heutrei f%tii§l jo F&ter»V Frois ft solution of 
the- optimally sciiw hydrogen plittoXIn eater ©t • ,
l^o^metnorypheiiyXethyX aleohox In @©l& e#t jt ©odlttra hydroxide* 
tlit neutral phthaile eetor ©nos. begin® to ©epsra!*, th®
rentiers being eo^pXirt# Eft#r 5
CO. Q
9
-t ft
CO. OR-t~)
, 9<CO-0
1-
0n *■
caO.RrH
co. oR-(±)
{-hR.OH 
i.V- R. (?/-/.
fhls r.cutrsl fshtftallo orter* fef h$tlroljrrl# 
mith Vi sodium h^rojig'V ytelda t >-K -alcohol
3Cfl of the optic.".! rot" tor j posw of the alcohol obtained, 
frcm tli-e original o^tloilly aoilve lijntregen j&th&lia eetsr ■■ 
b f h^drcXjrls* under elalXar conditions# f l i t  £ ^ t lo a  giircii 
for the formation of the naatral p&th&Xio. *&t»x Implies 
hstf rsc^ieafclcn cf the alcohol during t&#'*&>cticn» Kcmver, 
^tiorliy Eotlirs neutral phitelle enters cicely roee^lre in. ■ 
eont&oi with a relation e-ontelrl •* rJithelaio lono rai the’ -: 
reduction In opttoo! purity of the Isolated r?loc&oX' mgf bti 
attributed to tv® faotor#
flis neutral titter of the corresponding , .
j^iscmcrtdo is force*1 *nnh start ro e a ilf t teteg ocrorlo te lf
do o*ti®d trm a solution of too TyVo&oa phtballo ■ ester 
to 1,11  aodlum hydax?id# la lo*o te&a-tvo d^ye*
31 Tvmntim of ■ f&Xi&fim of a euli&cn* by tho
re&otlea of tee eedlun* *»If of tho.'faydro^ oa pfcte&lte oeter
trite O0&I12& ioiit-ma ^ culphl&aie e^&eoae eolation 
-mmm&riif proceeds by tee albyl^ easygea flealon mtalmnif®#**
R0,oc,o6H4,eo*o® x i® CgS4iteo«o^a •
■ O D
© ©T i
1 : -f- — — > .^3*0^
. . O '.- r 0 :
A. eotuilea of the eodtum bci% of. tee hydrogen 
phih&lie ««tw of l*©^ m#thosyphoi^ iotljyl sleteol teen ®l«4 
oite a eolation of a bo!scalar proportion of eedluat toluene 
X*tulpninattt: C^oeits the eulphone la elm out fuaatibeti?# 
yield during & iioste* The ee&tm e&H- of tee hydrogen phte&Xie 
. ostor of tee j^i§smtrll% teo eeme eonOitions* 'depoeita
tli# fiilpiion# la ■oa&niitaiiire yield etthia five days* .
4) Fo;rmat.!aB...of .ioetfste** Ea&ebton of an, optimally aotiw--- 
hydrogen phtvite ester. vite gXaoiaX aeetle add* ;'to yitld 
tee optto&ily in&eilve eeeb&ie# ©nit prooeed by tee 
aUfeyl^ oxysoa fission seolmsiemi ■ Ionisation of the hydrogen' ,.._
. ester indicated zt*v%curi$} :!ri £^1X,»®€ 'fj 
reaction cf Vte reeultarii cat lea *lih a rfUcule of -roe tie 
?oft* flu eour-fo! tho reaction b~- folls^e-?
^rctrcsOTitlcn of the rate'of .los- of ertlo-1 rotatory pcrcn 
ih® rstsilon of s r 'liitlou!Of {• J• | f o^yp^aonylothy! 
feftfr-rten te■■in'glxot^X scatIs eel4 fell to half lie s
original in 6,3 hourr, Tha oorrBc,~ ^ lyling f Igur*
the r e~ Station of ths X~)~hy4rvp^n phthello ettcr of 
~l£On*£ri&e wan f hour a* .
*?} *** It v~r cv* ;* "tel If Co!*.n
ani Solinoifer. t£»A*C*S+* 1f4t# 22# *2^) test tho r^retiro 
betr c' i & e^rho^yXte eoi rr ?'Hl an rlechol-may proee: 1 in cither
O f .: t w o  W ? l f ® |  V?' ; /-O -■■ -;■' : : :0 - ' r 'v
s.tc-f” +. H"o-n ~^R,m»m9 + r*o-ii.*,..
. E.co.o-a* +.8*0.11 ^— ^ 8 ,co«on +- E'-c-fi*.., (id
t*o weehsntcae teich parallel ther* rugger tel fcr i!i« ...._. . 
hydrvlysis of otters by th^ enf flbyl^c^gon,.,
flsalon note: nltsi?!* fhcao authors ofccerred thrt In teid 
anb neutral ©Bthonsll# £9lutlcnt enters of iryt»^ truiil ale^hol 
react by m*c*i^nir« (!l}t «hr?resis in aXfealir® e elution they 
reoot by mr-cVrilrci Cl}*
Isobrnlfs _ fii) Is mi»X#e«Xa.r end requiresi
*0 #■
til® reparation of Bf bz a por.itlvj ioi at on®' ztf&o of ill® 
reaction* and* «?*v?n B* is rsymmetric sb th© point of &ttooh:ient* 
production of the (£)«*rth r Cas was demonstrated by ITeryoa 
s.fi eo-wtr&errt 6f5; HVT# ?£9 ana r.c3).
f l ia  a d d itio n  o f scoter fa c i l i ta te s 5 orehriiicm  ( i t ) ,  
prer*UBrthly;by.'laor^ iwi x the'solvating power -of , the is-dlua f 
thus favouring th~ Initial raie^aet^Faininp ioairctic i*
& 0
r E^C.f-V <— ■+ 3.00*0 ■
Frc^i a so lu tio n  o f  (4-) -f♦o^atho^ypixeayXetiiyX
liydrogan jliihalate its gcv metayl alcohol, there was obtained,
after telling ilbVf reflux far £# .hours* the optioslly Inactive 
methyl ether in oianiitatlve yie^e* Benetton of the hydrogen 
phiM XI©  • e e tc r o f the rwiOTierid© «*sjf nr.re ra p id  t the-
*L 'jflftrtW • •■ -4<
rn’logon© r^eamlo methyl ether bein^ oltrined after IS. hours 
at room te^^raiure* . .
$) MM.  Splirol.ysis o f r  t  i j e  An.
iminrf- rf  ^* * fission- was demonstrated ■
by (Xii* f* TV<rI£t f*onden# H % } »  tsto observed that
in t - hydrolfele of C^ }-^ tMoa®tto?y€l|lieiiyl.!!i€tliyl
h.ydrw~ a. phthaXr.ie with dilute sulphuric ^oid -in acpieou® :'; 
to@tone# the' methanol produced was optically'inactive* ■" v-h‘:-■•
fhe reaction "probably follows a .unlmolecular mechanism* -
■ - ’ elow ■, ©  *
'R»CO.O«*Et! r
.fast: hr;, ,
O  ©  fast
e*co.o +h ■;, M .m * m  ;;;: :. . _
. 0 / fast,.. .-■_...., ©  ■ -
" ; K f"+'H-GK  ^ *'■" R’-OH + II 1 v--
i ._.: Additional evidence of this kind lies "been
sought aad,the.following results obtained!
^ . the optical rotatory power of a solution of
*yl ethyl hydrogen phthalote In;
1 4 ;:,(s) oetio acid containing 2 mole* of formic sold par
i . ' ' •'"' .... , .. . , - ._
:{ ", ’ litre of solution^ :
(b). acetic acid, containing 5 mols* of formic acid per 
litre of. solution* and 
.-.•• -(c) acetone containing 2*5 mols* of hydrochloric acid
{concentrated aqueous solution) par litre of solution 
fell to half.- the - initial value : I n i ' . . hr'h/ir':
:= v. (a) - 55 hours*; 
tb) M  hours’ and. 
to); 5'0 minutes - respectively*
■” '"'"" 'In parallel experiments the corresponding'
times for solutions of.the•optically actire hydrogen phth&lie ■ 
ester of the p-Iscmerlde were*
.mm
, fa) ? hours-, - .
:"(h) 1 -hours- ; . v -^-^ n -.■ . :
•fa), err^o^im^f "If I #5 ^ Irutcp (the solution
t icnlly inrcilirs rf r I O'- minute r) rer pcottwly«
& &tttwc ©•rp^r^ttw ..cf-tft it If.ffroal-
th*>t |*£~jo~ th3>y phsryle t Hy X slachoX *n i its istere show . 
^rhcny lens trsf. j:sy to r€-citenhy tho
fission.laecinnlm tli<-~n €0:1 -^-metho^jrphesylethyX ftloahol. .£&&•.. 
its derived estcrr-, I,e* .that. th#. XnfXueno#. of the 
group Is -.not as ©arke£::&& that: of the/j^el e group-*
differsnoo Is  also ehmu vhy the resu lts  o f ' is v t f i l ia t io n s
on the rer.Qtl?ltte&-' of other aryl me t h e : - e l - -:
A Of1 of 1| t? Af* ffis On* ^
vrv 11 ti~ 11 r-t A1 tel jup. tete^P*« 
f  t rvn<“‘ c f  r « 5tf4% T'<i *»r r  v"l ~r" i* v* ”  #
0**?O^X.*^OTly^ thf r^ Ol 1^0* p-w’f f  ! 1, t , . “►d •
I)  ^on of rectrcX Thtli^ lie Thf* fonofiiif
t*"* 1 ^ €0:op".r*ws the rclsiltrt« rete? of clef o^itlon cf the 
,* **r*-X phfJiolle enters fren solutions of the acid e:ter
f
FI V l»ie* *
feoirjCl- lietifice t hy i
*
I t  iimtrs.
hy&roxl&e with tn ezii^ Td? so lution  of stofii.n iolucn#  
j^ ra lrb in rie  tr^re £$ f e l l o e s  . . t . - f; ,
o^ Fet!ioz|c1,lr!ionylnets4?l hydrogen p!itIiPlaf@t ; 6 fia^ s* ;,
lij^ r:^ en pht%i?lBtm . I liour*
■J) ...For^tlon of Ith y i ether** '■ &■■ sa^cinon. of 
tieih-isol T^t d iresired  t it  e th y l"^ Xco’*ol {£S^);:eaf Wm. 
so lu tion  er&pw&te&.to 6ryneg«r* fho rstl&i? was.,fc i^©@: trea ted  
with alcohol and. cm e^oli occasion the solution  ott: laed  
er^oru  t e-t to 4ir$ no 0 s 1 its.# 11 n&l re rid. 1 -s c c ns I e t e d . o f 
~-ac t!io:rjCi <*tecr.y1 r ol4 ethyl ether* ^ rothsirjilp tieiiy i • 
eubnuited to & similar eroenjestal ire.atment^  , 
pgmiRed irr ffeeted*
11 ferantlon of Neutral Btthollo Kster** ..■fh# tl&ee
f#s* #c5sf|st«'#fp#sltl#a of- ih# iimitr?! rhthailo cetera fr#n ■ 
s relation of th* liyfro^ erj puttr*!!# esters In c*3 ^  ti« lisa 
lydroilda w&r# ## fallowsi . ..
jN-iTtihoyy; Vryl-»o([*n0a Mhylr.et^l hy*r~icn ihth.%1 t*f T dwyr*
■ , hydro*#** 2A hours<
#} ?oraHlo» of the fulrtiano*** ti&a# required. f***
eecsslefc© dero'-iilcn of t&* jptjIi^ *#f frs® relation# tf ill#
% n  ester# Im i *5 the fret?no# o f
eodlurs toluene ^ eul'htirte tere:a#■ foil o*e$
hydrosra ;jlitliali;t#i 4 &*.ys# 
^*?fotherffl>.onfl*o^Bapht!^loethfl hyfrofon £ht?*rV let i day***
fis# iim^t required fer c ~3#te‘ ds.o-Itlon tf 
the gttl?h&nes from solution# of tli#isfir®§@a ouoetnie ttitr®
In eodlua hydroxide in to* fre* nee of ®#tiun t la r* 
m  a§ follow#! .., . \ ,
hydras a euecin&ie* § dryn* 
hydras :n phthr.latei i th?|s»
ft bo hoped to obtain Information;about
rtitas# "fey % meihoxyl grotip (whether In €&#'■ 
sw op-ih# £^poeltion) to a. feonsoic told by' <*;> ^rlson of ■ 
V m  rolt.%lire acid strenithe of bta^olo^ o*iaot!%opybfaiiie ' 
tad j^ethoxyfeenroie acids* .ft*#®# era glims in tha t *1# 
fMppyi 0hsa#'&0¥*# l9J£tf J|#: f§4) ,
© (Z\
r .co.cn -#- h_o n,t> r.co.o
3
aid9) {a.co«
J ■
{R.CO.OP}
M i .  :..  to r.
■ ■. Beards . 6,$6 .
. 0^ 1$ih©^ |b#IISOlt| ; . §*€}§■• '".-.7.:v-;\-
j^*f©th©xyfcan»#lo 3*56* ': ;
fhm- the .eleetronagatiTity of the,-oxygen, of the
o a p te y iio  tiydrezy1' group decreases tl*® * i t s
#t#®iro*<o*.ltiirl tjr incre*#**) ii* te# o r i t n
f^ Hf ** '^\fi^SJtTt^ l'Ti r* % %$ Tlti^  fif ■mffi-mr' ^e?f
t£ ihf r*w ss^ oli^ nlrm of cl^cir&n drift f;3v«ra3 th&”"
®l#ot?o^ ortt* vity of the e^rMnil onr’hoa Btm. is the sm’bHitutcd 
tm$&$dpte jl ^VaBmtB$ %km w#migit earf^ ot the m s M m m
%-t f ^r** o e&tlo&t -r-h
•i*#* %M® T®$Mnm® to ujtfrrjse uniAol^ etilftg* s 
■fiesien weald follow the gsse crdorf ’
'itnd-rcj to sl^X^oaygrn t i m l m  taereaein?*
Erperia-nt ehv'vr* hsweer* tv t f^ f!ienjl€i?::$X alcohol hse
a flight tcsdrrsy to tm*c?rgo relation hy the f^&yX^osygea 
tiseica seatumlc&i colutlene e£ 11 £ hydrogen phth'lie'Cvt **
Is alkali #0 not d*-o*>H th# s v fral ttitr on hoe-lag* r ey
do- t M m y field tbo ©ulstas# ^ ttti sodlm. tolu^i ^-eulpliisate, 
m  I 0 5 s ?„7)..found tJmi.,#: eoXutloii. .of Iba crile llj
Eotlrs fefi^ oncn ibib li0 tals-a l e ^ h o t  - i n  botltBg v -
&se11*3--acid yields- %hm eawesr online ii„aett¥e seetEief
t M a  it tta-onlf •reaction,.#0 -far encountered ??blc!i eouM, b# 
considered fiction. .W ..v r : ';.
' - .flis/ar * iserita,llj c eierr.ined order. 1 0 .therefore* -
rendinese tv  und^r^o a lfc^^oxytjen f i r s lo n  in s rta s lirs *
•-av l ; r ' e  -■;v^ ->- Shis d l r f ^ r i t f  n? f be duo to t  .
••:;•• (!) -.Jlold•atren^ilts-;»#.^ equilibrium serxyre^ostr* .ifoereas 
»e&aarr^crt»--;©f ife* tendency to cnd5r~© ^ lltfX-oxjseri flsstei 
&re ■•of :a-Mneile .-ii&iur©*. Xnribe former-, tlme^ariabls? . ;a - - 
eleeirlc&l -effects . f tbs ©leetr^srtc. sad ■ iaCsioicfterio effects) i 
are absent, tat- in thetMttaii tbere effects. sa&y exert a ss.jor ■ 
l&fluence on rth® rats measurement* -a:. _.. ■ - v
:Ct) v in tb© o-^sethosj’-.oo2Jpound, t l \o  electric: 1 offsets 
maj b# altered Is5 the molecule.:.or i&a by, intsvszcleeular 
bond^- o? i' listen, wlileJi -  ^-.operate In, different ways 
1b tbe acid .methanol series* For example| in the a§lt
44*
series*. sterlc hindrance, f  Inst' sn^e-sted, '
irrj liisreas© t lm  strength of rn re 14 by op,. os to* tho 
r^ corbtetiioii*-."tot. set- the^iFseoltilon* of Iti# Ita-v Stable 
htodx^ aiisa -in ill© suit striae thus oppose ttia effect
of electro/v release ry the rhariyX radical* th© tiaissloetiler 
rPlbyl^oxyxeri fiction ts-rhanicia cannot be reterdod by cterlo 
hinirfcncs but sv-y be £cccicr?ted by it* It is only, to 
%\n nleoncl series tbrt sb&rie lilBCrasst esn aid ^ effect 
of electron retort-* y^ the vheryl, rad leal* ..,-.v~ ..
tficiio r:rar Inert 1 retails rbr~ 1 thcra is 
* preaesincW! difference In reactivity (by the aitjl^oxygon. 
flsslcn iseeb^ nlro) betroen £a jg^.ethoxyphenyl ntilirtiaX end 
lts £•$ t2* rri^e. flia marked d iff er anees in pro pa rt Iec $ taint 
ar# freq vrnliy observed bctrecn bcnnene derivative? lirjiipv 
Brmtps lii. the expositions xith respect to ether rxd the 
' isomeric eaapeiisile eticre .the groups-' $?e not ro pineal* hsire 
been cccpl^toel by vcrioas aiittoris In a. ruihor ef different 
«a,y©* a ®  M©tt iienaraily accepted m g lm i ttonit'postulate 
intt r ctior- bide con the .jj^ groupr (la lit© pp*!.- csioride) w^ lcti 
m y  be can?- e .1 by -ry of the followingt . 
v If) .Steric hindrance# '
- { ^ ) .^ lte s tra c tK A  o f e c y la a r r iiy * ,  ••,. - h>
(3). Chelation# or...'.
' ■ •-C4| The I: due Hire effect.*
It 'tr* rcarasaltle to suppose’ that"-' on# or ©or®
■of. these four footers isey **eQ9unt for. the oborrvc-t dlftaratts# 
.is reaotIt!if?Ijetwe*n I h e t c y l e  thyl aler;Iio l gnd : •
Its t^ lrsmertsSe* ■ ■": • ■ ...-.' a- ' ;' . - , a**»•
Cl) fieric lalnfpra^»* A totalled 3Irenesion
©f tills effect is given on pc^e £2 * flia deduced offact of 
steric. hindrance n^on a tuilxoleoulcr reaction hng clrra-cly 
bo n 5? van C 4^) * flitie* this effect cermet be a erjar 
factor In less sonins the tenancy of l»o-»riettvcrjrrJien^ lotlijl. .
glcf>4 to react Xjj the iter ton n c U l r u i m  teltw;
tlirt ©f tlr® ^ iextoiife.
(2) Poet m e  tl ~>n, of * - Tt:« aanne a
bataooii different fcgrpoth^tieal ©",~*k*iet*X fzr&t con occur only 
If title reponrnoe fhtTt merely of electrons* ■ &n& 'not
of atonic nuclei.*, rij * ^ r ™ l o #. In the too ilin~tr::lsd .
o * '**la'l foj-nr o" tJie feyTirid cr-tl- i CgH,,.C»R*R* *. .
t v- ■:■; ■ ■ '■ - ir. V
© ■>
the fora I m u  only contribute. to the saesosserie state If the
cieiear'rml tm/ of X persist® la this stsfee* !♦©* t!ii tsre
4 C
gyaaps M f :si’st- cn.^.bl0'& tr& m ikm X m  s eepl&n&r
©oafiguration.yit^ th®'.t>#nsea@;-:rlns* If I M e  soplaiiar ■ 
configuration Is not paaelMa -'.for .sterlo r#aaens^ their 
st3^ 1i;-r@gomn€«, ant staMIIBm
osrxot €®CIi3% V;::' - ■ ■■
cr the tsar pocsible #xtr®ma forsa cC tli©
%•o-.r&etlio^xitan^lci^I cc.tlom - -vv ■ - :
© 'II. &
CH.
III XIV
J©
r-c.
%
I';. XI are - sterieally hindered but III - hod'' X?: are f r m  V; ^ -,: 
from etrein*'A fhotegr^rh cf a..mod@l o f  III Is appended
f %oget?i0r:';witS' a f inod©l, . ' - . t h e - " ' e a t l a a ) «
Tlixm r e r o n s n c e  in the ion is net clerically V . ' .
hindered' aa4j
lessening the.■'.tendeney/'t^.-lpnl.se' ia-^tbl©”'Bmw®''below that"’■:::: 
of/itie i^mnihei.f ieo^ epidevS-:-^ '' . VhV : ; g\gh V  \
TOP : 1-o-Methoxyphenylethyl ca tio n , 
BOTTOM ; t-jg-Methoxy phenyl e th y l ca tio n
svAyht ©cc^r in
V:i^ B l o ^ t o l m l  its ^orlirail uxe I n  t:i* f z tic'in: urIc*»o ■
if it £i*t, itx by^ poryllc rter? r-oal-3 terser:* xo»
elcsti?wf^ trtlifet ©ru-ir^  m electron, Orlft freri tLft tierdxno 
rxioleaef tliir axuTI frsilitct# ©.;rJU3cil:n cf txo rxtXrxvt 
(*r<* r -tit!; tjoo rxxxrtls? fix.: cn! Vvzs* irxr~ex^  i'o tT n l .x& f 
t •* reosilon try firsXca xeexerdixv.
. £lcotro i^ tic tetci^ ciion between tte *;1r« c i
atco*? ©? tlie tnsihorsyl croup &nl the? zz.jriz ti atora cf i^ e 
Iip2rdjcyl rsrouc «*eul3 l sad to &» iiaareikro in too 
dectror^^tivity of Usa orvcea etxxt tCxrcfej
froroesipx: iOix ix^r^j to srx^ei tv tV- tea ficet-n
n a c i & i s i r n #  ■ ' ■ ■ ■ :  ■■
' : ■ ' •••-•'.. i '-• - ./ •■ ■;■■*.'- ■ -...,- -■ ■- . ._ . -. ■;., - ;' , , ' ;\ . .;■:_'- "X X '. X
(4} *r+' $"** rff?~+*m VlZTttZQ B no ?~0?tQ
GlrsXrscriont cf elt-otr - n e t €lx! r J A  jp&illly in a
eaiitigotod r* i % ih? r* * y of electron i^f^ X^cescnfc
too In&ttttra effect r&flily Steinix as tlm rxox>xr c£ 
bencls terra i^ r;itc!t l!i!e effect is *«.* y#€ is l&srf 2ce2#
mm- mzrnmyt fpreitp i# a q s b £ z^tmA
system will exert its inductive and mesmeric. effects, the.-, 
electron .attracting;-inductive^effect(-I)'^tending to'-' 
counteract the electron repulsive-mesomerlc: effect (-HI) ] ~;y"
. ## -V y^V /^ S
i.e. • t CH — *o*— <3*5=0''—  C— C
y-:!'- , -, '/ -,(-U ;>■■ r- y^.-i. ,y, ,
thus for the ortho-position - th© molecule under consideration- 
the. c>-methcxyl group, by its inductive effect,., would'decrease 
the electropositivity of the carbinyl. o-arbon' at.6m,- whereas * 
for the rara-posltion. the inductive effect would undergo 
great attenuation*
It may thus'be'/tentatively^ suggested that‘ the 
methoxyl group in phenyl methanols'facilitates alkyl«oxygon 
fission hy virtue of its mesomeric (-f-M) effect, hut that" 
this group will he more ef f ective' in' the par a- than' in the 
ortho-positIon since in this latter position it exerts its - 
0 posing inductive {-I) effect more efficiently*’
ss^ss-imr^i^iFirxa i^srjuxL. .
'SU&S- 1Z. &££&■<■%.&m * ..
•;} ' ITryips ©£t&bli6he& .the 4lff®weme: la eft©efc_-
■m tV\ tea&Groy: fission ^ howa by till#;
, group ess^rei with the 
group* attention ~*io nsxt & m m  to the .effect of the
•..inirotnetlen sf .oat or w ®  methyl groups into aijtisnyi v
■ . ■ . ■ ■ ■ ■ ■ ■ ■  ■ ■ ■ ■ - -  ■
^©th&nol* l^isii ■ma.- 'sathyl- group mettanelf
Bdfasu**- rh * D # IS^TJ ; o p  tw o © e th y l  g ro u p #
C2:4•'^isetliflii|&an|'l; ©ethanolg: Balfe* Il&E’QFeawe* ®bc1- 
&pyoiir -.lif l# 3TS) sre iatro&ue^;into. diphenyl ©ethanol*..
Ilia reactivities of the reenltaat. eeooaSaty alcohols..&r© ' 
mar^elly €ifferent:from.that;:of , the rumJirtfinisd .ec^poota&s' 
a'.,;27encKinae&~Incrceaa© in . . the-:: tendency ..to react fey the. ;■ 
allryl*osy^;en fis®ioa;n$o!iaaiaii being motel* • : v. .
/.; Vn...pp; -;'v:-n. n It. was-conei&ere&^oflinterest :to--g.tt©fBpt ;to 
;agoeptala ; ftetlisp ..tMa influence 'would be< exerted: *. i M  if 
. so,. to what extent, when three.methyl group©■ were Introduced 
...into ■ €aiQ;..nuoleus;.Gf di^enyl aettenol* ■ :Aeoordingiy > i
. St^iS^trlme^iyldipheAyl .-methanol, was prepisjpeS end-its 1
: reactions.. snl ..those .;©£.;lts asters .examined ..and eompapea with - lj
\ those given by ■••jg-methyldiXJhonyl. ©ethanol, f t4* ~&imethyl&t$heayi ■
- 5®*
raa to m o l ar.d t l i e t r  f le r lv s d  e s te r s .
P * * # » t 1 and let! on of 2 * %« t lylfi i T^ ot ?y* not
' Til* ©oih&nol wag prepared by two method g*
!) neritylen© tmrlcr^ enfc toe rriefieX«»€roft3 rcootlon vwito 
. benzoyl ehXori&c to glva & f 4 f £~ir toeii \ylbar*2 otoencne »
Careful reduction of ililr ketone cave to© ni^ ilssiiol to a a 
overall yiold of CH*
2} Haait^X^na rrcB Iror-inated in cargos tetrrctil or lie 
to ^ivo krone ;-;cliylene, rhieh reoeleX wltli argossiuB. to ••;• 
yitM ©ealff tonneslua brc*3tdoj treatment of this - .
organa■metallic compound sslto b£n2&X&ehy4ef followed by 
ossaiiiu’i tolorifio eoiutionr-,|£&¥®to© metlmnol: In aa.ovorsll 
yield of
Itie mothsuaole produced by bat i matUofis wera?.-;.,..'
identical la elionical propc^ feloc-*
' . £t%t C^totoetoyldipharyl methane! coniines 
rsooihly ?lto a molar freportIc-n of phthalic etoydrifia, la 
toe pr&tczj&c of pyrlfil©*, to ^ivo toe hydrogen jfittolio g>etei*2 
tols osttr wme. reaoto©r3 by tUo ery^tallitatloa of it»- 
gstryehnlne mltofroio ccstone* to yield toe - itrjolmlno cult 
of.. hydrogen phtorXefce*
Decc^por ittonf of :,tMf- fctryc'miae e&li with filiate car.oaia gave 
tlio C*f)*byire^oa p&t&r.lto -ster and toa mstosnol tsg obtsteed 
when tliis osier was hydrolysed wito ®a alcohollo solution of 
hydroxide* to©- optically $mre’ f*)*meto&nol.-nan .
was obtained by c ry s ta l l is a t io n  o f the 1 acvsre t  a to ry  methanol 
produced by the h yd ro lys is  of the hydrogen p h th a lie  e s te r 
obtained from the mother liq u o rs  o f the strychnine s a lt*  , . :, .
H y d ro ly s is  o f th e  (f ')» h y fire g  an p h ih a l ic  e g ta r  
in  aqueous sodium hydroxide o f  concentra tion  g re a te r than 
is  not accompanied by appreciable rae tadcs tten .
reactions of ?*^  1 i i w f 1.ph^ryl ?‘ <* arel rr-i its Fstsrs 
' i^tch Imrolpre AHy 1 ->evyp<fn fiasion*
fl) Formation of th* re 1 1 to leter»»r ._ • . > , -igsa3fraetf9csfe&94»4jee»nasawfrB^ rqsMa^w.M0^
A solution cc CtI *&f $ 16-trimetliyldiriieuyteetliyl: hydrogen" 
-phihslai® in  s molar- proportion;..of -g-sodium hydroxide* 
after, weeks ;©tlll; remaimed-clear| ■ no* separation of either 
the. methanol ,/or the neutral phthnlle ester having iatea place* i 
- ........ A solution of the (f}-hydrogen jlitlrifc* ester 1
la & molar proportion of c*3 H sodium hydroxide at 61f , ... , i
deposited a clear glassy solid during € hours. Tiio
composition of the solid was shown to bet
"r :' €0;l neutral phthsllc ester which cn hydrolysis ^ th m
alcoholic eolation of codium hydroxide gave the methanol 
possessing ?}Ci cf tho optical activity cf the methanol 
obtained fro© tb* original hydrogen pfcth»llc ©atari and*
• ' . . o f  I  ^  c * io & l ly  pure (+)«*
(a) Formation of gtitehane #■** Optically -inactive 
g^iolyl 'eulphoa© is -produced ;• 
wheat : : ' '
a) & solution of •. the optically active hydrogen' .phthalie 
aster'-la one molar .proportion; ©f ©#3 g .sodium hydroxide is 
'mired with an. e^ ueott's' eolutieh of sedlum toluene j^sulphln&te 
and the mixture left at room temperature for 10 weeks,
■ h) Solutions of the methanol ted soitoa toluene 
2*sulphlnat© in glacial acetio acid ©enialnlas sulphuric acid 
(Q$%'5$) are aired and left at room' temperature' for mmr&l 
■ days*
0) Solutions? of the mt tha.no! or its optically act if# 
hydrogen phthalie ester and sodium, toluene £*euiphlnate In 
formic acid are mixed and left at room temperature for 
several days*
■ (3) Formation of Fthwl Ethei*Ontlcally 
Inactive 2i4i6*trimethyldlph@nylaiethyl ethyl ether is produced 
■when a - solution, of the optically active hydrogen phthslie eater. 
In ethyl alcohol (fOf) la boiled under reflux for 6© hours, 
mien the previous experiment Is repeated with the addition of 
dilute hydrochloric acid <3'©»e*)t .the ©thyl ether'la" 
produced; after boiling the -solution, under reflux for .3 hours#
The ethyl, ether is also obtained ©at 
a) boiling a.solution of $ 1416^tri®ethyldiphenylmtthyl 
formate in ethyl alcohol tpOff) for 3 Iaoursj ‘ .„.
53*'
h) heating a solution of &s4*d*triaathyldlph©nyXmeihyl 
irlehler&eetaia in ethyl sloc&ol {$0} m the.’©teas hath ; 
for several minutes I or. .,.'4 ;--
e) dissolving .chloride in
■ethyl alcohol'
- .' W Acyl groun solution'of .'. '
©ptlo&lly m%It® hydrogen
ptithal&ts In aoeile acid yields to© inaotivo acetate at .
& very slow rata at room, tamparatar® tad nor# rapidly at ltd* 
2he hjr&ro&en phth&Xlc aster resets rapidly with formic • 
acid, trichloracetic acid or acetyl chloride at room 
temperature to yield ilia format#, tr Ichlop&c©tale and the 
•chloride respectively* When the optically motlva hydrogen 
phthalle ester is used' in the ah#?t mmtimB# the various 
products era optimally inactive, sug^c^ttng 'that reaction 
involves allqrl*oay$en fission with the formation of an 
intermediate carbonic® Ion# .
-. Perhaps the most interesting reaction of 
those" mentioned, is the mtion of acetyl ohlorli© m the 
methanol or its hydrogen phthallo ©star* Thii relation, nay 
proceed'by either of two routes|
i
& c$*lyr  me&jti&m la ) iiwolv## •
f l s s l o a . w l t h  formation o f  t h e  o p t i c a l l y '  a c t i v e  a c e t a t e ,
©eotenlam Chjb iimdLvta: © ityl^sytafi fiiSi©B with 
f  e m o t i o n  o f  th o  o p t i c a l l y  i n a c t i v e  c h lo r id e *  E r r e r i  r»t 
cho^s-that hath ami. ’•f^n -
I&ttmlio- #rt#r »act readily.to yield-the-raoemio chloride* 
t  a e r a t i n g  ttetr * \  i s i i  f h )  l i : in v o lv e d *  ;. ;
.’.r- ' e a ;lh #  ether t a n d ^ - t h e  p0s@l1hllitjr
t i i i i s  lh *t under m>ohxtts* la ) ill#  .eeetat# m $ ter© been 
formed s-i ©it: ..l&iey&edistt* rr^uot jrlor to. its imuedlat© 
a t t a c h  h y  fcy b roken  c h lo rid e * ?  r e v o r t h e l e e s *  c V i s v e r . t h e
rout#, tlhyl*erygea fission nmtt te involved*
A eomp&railye t&hl® of the rt&ttloss off 
ggia#=tii|'Ml|heiiylsfihyl hydrogen
>-*■§%methyl hydrogen pfoihalato, sad
tflli6^trl®fttifl.il|ti0iiy'|M0tliyi hfir g e n - I t  given
+>■ ' *
VTGVtmt #
a^y^-wp* £08* %f J| * & V’***TIT^tT^X^“Y? ) • gnrnajKre. <
f^n-tJfVT ' t W  f'* r*ns ♦!»!&sMb*s£?> 3.>,%#■*»$ •<&*■ &4M
*7ife ).% JL ^  iL h f; HtM^i^ifU A»> ^I mt wmwi wipn! 7mm ■<n, w< v iw ^
Is* as&iiina tzlublmt 
hy&psger* fhthedle mlzv 
alm m $.Bi at r^ta tea?*
if st fc* .
?f -y f >*• m} < >., f <.* 4 ^ s. *w, J 1 * ,m »■» 
ftitJl. f *3 2  ccdiM >4 Complete
Ihydros10o niter IS ssdxs, b) eftcr ’ neutral a&t<
•A hecro cs:1 fully r-atlw mcittancl, b) detai:
I • ■ ' . . ; ■ ■ • • ■ ■ ■
sr^trdt asster ebtilcsi* ■■' '•■■[:•■
I
%
i
In t*3 In* sodium hydroxide with* &&* — * cftcr a scathe*
■ *
«3d!*r» ral:Msiat-t# *
its® fst* ccnfiC'ttcm of rosctlcnt
ReeadLcstica 0i **tiw ■. 
t^droccn rhltaiie e-s,i*>r in
glacial rcaila suM*
Iteration #f Mtlw' hydrogen
phbhslfo aster.with formic
i E c t n i t e n  c f  c o l n t l t a  f a i l ©  t o  
*
tlialf t?^  initial vsltu la S'
i
laMth* at rcra tcmrcr.
Is) Ea&otion very rapid, the 
ir jiulion ho lag inactive afi~7 i
«i
eld, mf at rcca tn:p*b) at fWitisn* if ecrrloit la t siimttti*
y.< .<>» ,<m. i* n<?osw.4 ^
Hst# Of reaction of -hydrogen.- f le c t io n  cosplat* la  dirraral’’--
■ i
phtfcaxi* ester with §c#iyi-. . * minute a to fitll 1ia chlorld*?
chloride,
Eceatioti. of active
fhfchslte aster with ethyl 
alcohol* a) at re «  ttsp* 
ni T8*--. "' ;
•—  i i ^ >.r^.frM.,rif^.1.p1T|t.,.rt-..^.[^ l1(iri|[^ JiM1)  ^ ^
Tt~0lir :iHr/M[|IXri)ll.[MW»ilMll'iWOl<Wl'WliWiWrti,l*ilWl'i’>Hi'< i.r.tri..m.■lr.-^f.n.-frT^^.^.^.w-.,^ ^ r.^|.^Tr^ri^ , i l | ! j
I '■
!eyCr^rn ; §a) n©r,oticn lufinltelf §%m*:
$b) Eecotlen oo^ r.iet# after’##
■ .1 ■ ■:. 
thoisra* 
t.
' i ■
 \.A
i|W»>W»k»
Solution of
tctv.r in lid 
filf.herwi «fi
^taetlds li 
Aoat^to fofi
urder reflti;
i ■ i ■•.
| i"'Jl8to4.» 
iv-j iis t„t"i: 
!l .
’ j
a) Itasetiea 
te) B® dsts.il
'* ( i  I f  ,  !
i Jr., * <
R&eemlsatton. of Hydrogen Bilhsiict ^ 1*rn in Acid soluticm at
Aald Medium,
5'J? s o lu tio n ; ©f
Ferule 3,0 id in ■
MIS*
I jj-JJsitoylst iphenjrlasfchjr 11 21416-frimethyl
1
I Hyfrogen fhth&lat®* i ~diphenylmethyi
l I ...
t. t'Hydrogen 'fhth&X&t®.
t :. / 1 ■ ■•
s '.... I '
* Rotatory -power of solution falls'-to telf
  —
$
I 14 hours 
s
I: ■
I' 8’hours’
i
r {raeemictacetic'ester * (rseemio aceti©
s
",W" f Jte «< 4*. iSsW4 ^
8 ,6  I  eolation of
Hydroehlople acid 
in. dry aoetoiio*
l 6 . hours .'
t
f --(raeemi® methanol
l ■
i produced}*
t 3*5 hours
f
1 (raoemic methanol 
I
I produced)*
t..__ . ... ;.
,'Rao#®isation of Si .1 xm salt of Hy&roften "Ifith^lie liter In
aloohol. eoni&tning Sodium fol ll ana O'* Bui pi■ipiwriijUi HMH'nu*'m*.'J*MipwJielj>».,«»MiwT»'r. igijyouv6»i jWljmM\fS>■
Boom femner^ tar#-,
th® optical rotation of a solution of '1
( + ) 14|6*tria®thyldi|henylsethyl. hydrogen phthalate In. this
solvent wag unchanged after 6 week®*., the rotation -of a
solut 1 on of 0*4*<*dimeihyldiphenyimethyi 'hydrogen phthalat® .
*
under similar. een&ltlens fell to fBf ©f the initial• value.- 
after it days* -After day®# the.rotation ©f a solution 
of £•©*thyldlphenyImathyl hydrogen phthalate in the ©am®
solve t'fell'to I of the Ini till vsluc*
X-orr^en FirrXcn in ?i !ft0-mrt *■>- t\vld 1 »h-3~ylr>ot~i jt "W^f-.rrrnft^i ^ Lti^jitig'.imirfHti.irfii IUj|. |-l|»iH».i.-inr-irfi>|i,|i»/i.->'l|-i>ir»fl»i lilWl4»i^n'Uli '»l'WlVWi^«l^lfr<'rniT>rfrit'-irwi^ir- ^iri.H.^^i^'rt'ThrwrTifTri^fiTi'n-riirTiTirTtTrfm-fTH—rwi^^rnTr.i^r-r-tf—t 'i 'n^Tf r-ltf
jterlV£ttTg£»
'• v:' ^ :; ' fh e  eviacne^ mmmarieei in  the previous ; : :,:;
geetloh rhowg thst in ths rcaailon®'.of 
mlhanol end its set ere, the thre© methyl groups "exert"" a 
decided irrin^nnc en the fiirJtsn^ lnclhfi wiletlf which eaa 
W oeeouat ol' for: hf jm,' electron drift from' iha aetiiji groupss •
fiia resultant inercas® in
o f the e a r t in f l 'atf%en atora is ■ ind ica ted  b$ the tmt that 
reaction of f  ^jlnrt.hyi hydrogen phlhalst®
with warm d ilu te  sodium oxide solution gives r is e -to  
ih# neutral phth&lle ester#..whereas# dlp&etiji~ thyl iifdrogen- 
phthalsto undergoes hy&rolyslb tinder similar ©©Mltlens*
■ “■' i M  electron. release' frem th® methyl group®*
mentioned slc*¥©# is prohfebly 'greatest in sell solution* 
an in this medium there Is .observed m strong ieis&ency, for
VtQ 2t^t<*tr inc ttfto It!ion^ liic t Vyt croup to csp-crcte ss s
osrbrnitos cotton. T .ilz  letter cheapo If IrrUertel t# tori
rach a© e,T?blnrtic % nlth i»vto,2 salons or itto t;loeexxt
cf € proton ftod. resgpslis sutli ■aapleolioli, the latter
reecilotir refill itor* in tb? torrrtic-r* cf eihsrs* to " Iticm
tc th* c tree tur-sl jmtiirs cf Vio rrctosto of these ~tjhar
Cl*^** ralc-toi© fi res tj±Te.:xni piitolie deter nto e-erlSun
-*r. :
toltxm ^ oulrhisnta) # la?« rrlrp ihrt tto ■
£t^t^trinct^twirls-r^lrxib^X cstlcn !:rc rep*1'rat to r 3
t!>o course ga the reaction* th? ttoc cf o^tioalif ‘'Zttvo
Scrlttttiv^s toie .rea&xtir-t rrer-lrrtlca l e M  to to v 7
c xiclacicnf * .
pefitnl^ tect a nsetoxlftt cf eltctrsn rele&ee bf alJtjrX groups 
which.girrs rtof? to s* r pedal t^po of mesoscrloa lmroitftag ,
reset!ob of the re rut 11m; cation d i k  uaid ephllto re03cu.tr*
.Bster m l  Ec then CJ*'* ;!go?S# j m i  ton
the sT®miit boo h^jr-Io 1? 1 ,©
wrliisa sit 'att
t/
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Hushes, Ingold and'Taher (J*, 1940, 9^ 9.) 
have discussed the application of the views of Baker and 
Nathan to the hydrolysis and alcoholysis of j>*alkyl 
substituted diphenylmethyl chlorides# Their results are 
explicable by the postulation of tautomeric electron
displacements of the non-ionising "H_6»H groups and they
v. —
accepted Baker and Nathan*©'postulation and indicated 
, that’ the effect Is greater "when the reaction is strongly 
electron demanding, the tautomciic effect reinforcing the 
general inductive effect*
■  . The reactions of & * 4 j 6~trImethyl&lphenyl
. methanol and its esters are In agreement with the Baker 
and Nathan theory* The increased electron releasing power 
in acid medium can be attributed to the initial addition 
of a proton to the reacting molecule (Rohan, Ph* B. Thesis, 
London* 194?)} protonation of the reacting molecule to give
r H -S-
[jl-i-X, will facilitate alkyl-oxygen fission by the operation 
of. two factors; >
-.yIt;.will.'increase the. electron affinity-of the'oxygen - :
. atom and. thereby.;,Increase the ease of transference of 
the K~0 bond electrons to the oxygen atom| and ?
(il), The positive centre produced .will .invoke a greater . 
'Inductive and hyperconjugative electron supply by the mesityl * 
group,-' which will again facilitate shift of the 'bond electrons
0f*
The between the 1“/ 2* jMSa&Ii®'
e^-tw ®®i ot&yl' altfctot
is ili# j*ret&m«P of.&iluio mtmmt mid wmlM tto* 1m-, ' ■ . :, 
fors?il®ta&* : ' i
©
H H
C-O-tt
C H
T*%® fsct that othw rrceiiotis of f ** oethstn&X 
ond its e^tsri ®r® csnf i^er-Mf f««ritit&te2 t?y ilso-ps*e£cnc$ '
' miwaeml mM, tif & tiiiil.ar servant em*
A C^ '^ ’w'*s2*,'“ i tif'f* cf * * *
f r<rvt 1t;?> FftC^V
in itie
pc^g 56 ©sft 5? t ^  & ih*t in *V ll^e .«r
©#teiim  the m ^ m  of woofclvitioo of i&o
1%  tli® timlm z^xmirsi) Im
t&btm am 
aatl 
nol*
tftars&s. In more strongly' acid .solution’: the '.order, becomes*
a,
Crtf*
'C&
,. It has been mentioned previeui&Xy that the . 
observed tendency towards ftlfcyl«»oxyg6zt f lesion 'reactions 
flioti by these methanols Is ■•'best accounted for by'electron ■ 
release from-"the' methyl groupCs)# It is reasonable to expect 
that this electron'release would be sere marked in methanols 
containing the trimethylihenyl. group than in methanol® 
containing the methylphenyl groupI
r h.
greater thm  ch.
Ih i l#  the results of experiments serried out 
in  acid media support th is  conclusion* those carried out 
in  weakly acid or alka line media indicate the reverse* •
In view of the fact..that the methyl group
-when" substituted in the benzene nucleus i t . : known to. exert 
b 'large'6rW>»effsot,' i t  is not tuure&eon&ble to  suppose that 
this factor ie'the cause of the discrepancies in the 
comparative behaviour' of lal
^msthjMiphaiifl/setiianol* This behaviour may b# due to the 
operation of any or si 1 of the following" fact ora * *
Fubstitution CS^) # la which the attaching nuo.lco hilie 
reagent X provide® the. electrons, to form the bond between X 
and the reactive centret the reaction'may .proceed .in either
t n  Bterlc ,,ht*^r*nee«». fa nueieophille
of two wb.jb  (Hughes and fngeldf. £** t$35#
Ilmoleeuiar*: S„i*
. E.
1
n) i.-Cjx Bj^s n-c -*- x
b  ■ b
fo llow ed bj
H :
" l
XiG^E1 Unimolamlar* 0WUI * M
r H  ■ :
la  the transition s ta te  (a) -of the bimoleeular
.Mechanism, five atoms or groups are wholly or partly attached 
to the reactive carbon atom, iii in certain structural" - : 
circumstances IMi transition state may involve eanslityaMy 
' greater compresglon than .does the original state,thus' 
retarding the pate of reaction*
- Xfcdmoleeular re&Ctlons, however* never'entail' 
the covalent attachment of more .than f©uf atoms or groups,
.to.the react!v@ centre*Consequently* eterle retardation . 
will not h© conspicuous in reactions which proceed by this 
mechanism# Hcweper# if .the ■ formation of. the tra-ri.sltio.iit 
state (b).. in a unimolecul&r reaction-is accompanied by a 
release of ©ompreseiou energy^ then eterl© acceleration by 
'Substituent groups whleh giro rise to the original compression 
- may be evident*
.The aihyl^C&ygen fission aeeh&nlem proceeds 
by the unimolecul&r 0^1 mechanism* flaus sterlo retardation 
: should not b e •conspicuous in alley l»©*ygen fission reactions*
i2) Sterlo destruction of C0^1jfcr*rttv*«* This 
form of retardation* especially in view of the largo else 
of the methyl group* is quite feasible* A detailed discussion 
is- given later.*
<3) Chelation* «► If. the hydrogen atoms of the 
.©•methyl, group® form hydrogen bonds with or are attracted 
electrostatically, by the unshared electrons on the-alcoholic
oxygen atom, the electronegativity of this atom -will
he. increased • flats will. increase the electron release from 
"'the aromatic riir*c to. the- ex& **ti at cm and thus will increase fj
•the tendency to alfcyl-oxy^ fii fission#
C4)\ ■ fhe ..Inductlire, effect #V. ;Sh© methyl group v |j
i j
possesses a -f-I Inductive effect.*-.which.will reinforce electron j
release from the methyl ftroup due to its meeomerle (wM) effect# ■ I
. I■ • '
It■i® therefore-highly P  11 that..the only-factor
whieh can. influence the reactivity- of the methanol in. such a 
way as;. to-.decrease the tendency towards alley I^ -oxygen fission 
1®. that of start0 destruction of,coplanarlty;;, in the transition 
state of a. unlmoleculer reaction#,'-
. It is found that diphenyl methanol® and 
phenyX^*n&fjbthyX methanols substituted in a phenyl ring are 
more reactive in alkaline solution then the' corresponding 
I »{sfeenyletftyl. a leohol* fhmt '
-1 ♦^methosiyphenylethyl alcohol • obtained by the hydrolysle 
of.it® optically pure- hydrogen: phthallc ©star in 0 £ sodium 
. hydroxide was $•$$ optically-:ptirof ; ' a,. :-:\-
- . j^meihoxy&iphenyl methanol, obtained by the hydrolysis of ’ 
its optically pure-.hydrogen phth&lic ester in 5 B. sodium .
‘hydroxide was optically pure*- and .
^metho^yphenyl^naphthyl motlmml- obtained by-the hydrolyai
'of its■ opticallypure hydrogen phthsllc.ester in.tO JJ sodium 
■iifdr side c elution Was 4f;l optimally-pure .'■•
■ {Keuyott «!.«!•* 7S9 end ^ 0 3 ) ' • :
;V It is 'eVldsnt that in alkaline solution the 
.unsubstituted aromstlo ring makes a substantial. contrlfeutim 
: towards the electron release to the reactive Centre ♦Tin., the V.. 
v.positively charged.diarylmsihyl Ion {as arrtloned. on page 45), 
for both groups to e-zert t^eir full tautomeric .mechanism of ; i:. 
electron release, the ion must fee planer* If,-'Owing to staple •■ 
causes*-, an aryl group cannot^  feecpme ©opla&ar with the'rest of •" ' 
the Ion, t h m  this "group will no - longer:, exert. Its full - 
tautomeric'-influence,'
; In the' m m  of the .£-methyldlph©nyXa®tliy 1 cation 
the moXecuX®: in the;transition state .©an assume a con lately 
planar form* If circular models (see photogre a),, in which /• 
the molecular bonds ex* completely rigid*, indicate a ©light : - 
degree of... interference between the two phenyl groups*’ frues'
■ molecular; bond s'are not completely rig M  and the . slight:. degree ’ 
of deformation of bond angles necessary- to produce & .planar. -.. 
ion is probably'cult® permissible^-■ ■ ■
. In the case of the at4|6^trimethyldl|tienylmethyl 
_cation, the ion cannot'assume a completely.planar fermi ;
■ molecular models revealing that, 'If.'the sesityl group ic 
•copXm&r with the bonds around the reactive centre, the phenyl 
group;Is forced into a plane almost at right angles-with the
^-Methyldiphsnjlaethyl cation*
->A -f~- jsSf?l§!? t ' y *?§ r I Ssl %
t 2 % 16»Trlmethyldipii0nylm©tliyX cation
rest of tii© molecule* the. slight, t *ount ;of bond deformation 
permissible (circa g°) being Insufficient to produce a' planer 
ion* It is probable that the reactive ©tnir® will resonate* 
in the 'tenle transition., state of -& reaction* preferentially. 
with-: the mesiiyl group as thin group, would confer, greatest 
stability-, on, the loa*/fhe tautomeric contribution of the' , 
nneubstituted phenyl group, will, therefor* be' very small* If. 
not nullified altogether*-, ■
: v:.; ..ftas* electron..releaseby the tautomeric -
mechanism, In, the .reacting a i €^trimethyMlphenyXmethyl cation 
can-; only' come. from the mteityl group* whereas* in the-, 
^methyldiphenylmethyl cation*: both arosatio rings -can exert 
their full' tautomeric mechanism of electron release*
In ailc&Xlne or weakly acid solution* where 
the eleotromerio and inductoaerlc effects are probably not. 
called into play to a large extent by the environment* the 
absence of the tautomeric effect of the unsubstituted phenyl 
group could make an appreciable difference to the reactivity 
of the methanol*
In more strongly • acid solution* where the 
electromeric and Inductomerlc effects are called into play to 
a far .greater- extent by the environment * the tautomeric, 
contribution of the'uncubstituted phenyl group will become 
increasingly negligible by comparison* thus* in these media* 
the difference in reactivity between the two methanols will
■ a ;
be governed principally 'by the difference between ih# 
eleetromertc mid inductomerie influences-' of the mesityl group 
and tho^e of the j^loXyl groups ,
" , ; :It is therefore tentatively suggested that the 
variable difference. in the relative rates of reaction %■'
(by. the alkyl*oxygen fission mechanism) between, jg~©eihyldiphenyX 
methanol, and its esters and f }4i6»frim®tliyXdip!ienyl methanol ' 
and its esters may be attributed to the operation of a ettrlc 
effect in the latter methanol* hindering the formation of a 
completely planar Ion in the transition stage of .a reaction*
'This sterio.effect is associated with the large else of the 
^methyl groups and their proximity to the reactive centre#
I•(a-BECSCKmKSm.)WHH. ALCOHOL,
I¥®mr at f ©n Of 1 *{ a *.?jf^ fh f 5 ^ 1 hxfl Al a oh Ol .
QyffetliO;»yl36f^ al,i.ehyde$ gallayllo aldehyde (46*0 g*) we®
treated ftuoeesslimly a t 100° with' email port lane o f
dimethyl sulphate .(100 g*f 1*8 mol* in all) and sodium
hydroxide {400 c .o . ©f 8#) during  30 minutes* fh@ m ixture
was heated under reflux for'15 minute© to eomplete the
reaction* then sodium hydroxide. {20,©*©* of S;f) was added
and the mixture heated under re f lu x  fo r  a further 30 minutes
to decompose any unre&eted' dim ethyl sulphate* A fte r  cooling*
the  reaction m ixture was'shaken with ether (200.a*e#) | the
ethereal extract washed w ith  d i lu te  sodium hydroxide
solution*' followed fcy water and dried ©wer ©alciua chloride*
0
£*!iethoxyhenxaldehyde; (4? g * j 86$) d is t i l le d  a t 131*132 /25 mm. 
125*126*/'^ mm*# 140*140*5 /34 mm* Hell and Hoffman 
(lor** 1f05*. 18*. 1676) glim b*p* l99*/250 ©a* (©orr*) •
t*>(o*Methoxyrhenyl)ethyl .Alcohol Bff The 6-rlgnard Reaction •
■ Methyl Iodide {8o g.) was added slowly 
to a mixture of magnesium {13*5 g*) * and anhydrous ether
(150 c, c,) placed in a three-necked flask provided with 
a condenser and a mechanical stirrer* After the complete 
addition (45 minutes) of methyl iodide# the mixture was 
stirred (30 minutes) at room temperature* o-Methoxybensaldehyde 
(65 g♦ 5'0 * 9 mol*) in anhydrous ether (200 c. c.) was added 
slowly during two hours to the mixture cooled in ice. The 
cooled mixture was decomposed with a concentrated solution 
of ammonium chloride and the ethereal extract washed with 
water and dried with calcium chloride. 1~(o-Methoxyphenyl) 
ethyl alcohol (64 ‘ g,; 86$) distilled at 84-86°/0.6 mm.,
.124 -126  /1.7 nun., n 1 .5372-. K lages ( B e r , ,  1903, ^ 6 , 3588 ) 
gives Up0, ,.1*5379.
1-(o-Kethoxyphenyl)ethyl phenyl
urethane, from the alcohol and phenyl iso-cyanate, 
crystallises from ethanol in colourless needles, m.p. 105*106°. 
Klages (l.oo♦ clt. ) gives m.p. 106°.
Is 11 -Di-(o-me th oxypheny1)diethyl ether.
 ^ When the main bulk of the alcohol had 
been removed by distillation at 1? mm., the residue was
• Q
found to contain the diether {1$, m.p. 117-116 ) * The 
diether was prepared by slowly distilling the alcohol (4 g.) 
at 30 mm, in a oil bath* The distillate (2.3 g.) smelt 
strongly of o-methoxystyrene and decolourised bromine 
without evolution of hydrogen bromide* The residue from
th® diitiliatl.cn m m  dissolved in  methyl alcohol and set 
as ide , whan the d ie t  her was deposited as la rge  prism ( I  g*}
o O
»*p*. t i? *M B , ra, 1 aed to  117*5*118 a f t e r .,one ■ . 
re e ry s ta llIs a ilo n  from acttone* ■
Foundt. 0, 75*3} II, 7,6* require« 0, ?5*S| H, 7*?^.
(I)-* 1 «*{ O^Mathoxvrhenvl 5Fth,Qri  HVdrowen Fhthal ate' *
* tinr ~ i;r ‘"ni'"n -|Y( in i* ‘Vr ‘1 in^ '^tiTTTr.tfi^ TTiTiilfirTiw'i^ T^^ n^ ii'wBiiiciim1 'jjw't^ n^ fiTii.irw*Vir'irrirtir inii^ rnin.tnrwprr*»ri i^T-rifi'ri-BiTrotT 'V i»/  *
■ So a warm so lu tio n  o f p h ih s iio  
anhydride (!>a, g*) In  p y rid in e  (26 g*) was added 
(j£)* t~(e~m®ihoxyphenyl)e th y l a lcoho l (53 g *} ♦ The 
m ixture was heated on the water hath a t 60° fo r  2 hours and 
then l e f t  to. stand overn ight a t room temperature* The o i ly
.' 5
product m m  d isso lved in  acetone ( loo  e,e*) , cooled and 
a c id i f  ied w ith  d ilu te , h yd roch lo ric  acid* The homogeneous 
s o lu tio n  was d ilu te d  w ith  le®~w&t®r and th# p re c ip ita te d  
o i l  ex tracted  w ith  e th e r* ' Th# e therea l e x tra c t was washed 
with-sodium- bicarbonate so lu tio n  and th© washings 
■ a c id if ie d  and extracted  w ith  e ther* The e therea l e x tra c t 
was washed w ith  waterf  d ried  over calcium C hloride and the 
. e the r d is t i l le d  o f f * The o i ly  product'was d rie d  overnight 
• in  a d es icca to r, then, d isso lved  in  carbon'd lsu lph ide#
■ilgroin added.and the t so lu tio n  l e f t  In th® re f r ig e ra to r ,  ‘ 
w ith  occasional scra tch ing , during  one month*
(£)*!*(o-Methoxyphenyl)ethyl hydrogen phthal&ie {95 g*$ $ojl) 
crystallises in la rge  rectangular prisms, m*p* 93*9^"V
found by "rapid--titration with standard HaOlli If# Sf? ' 
requ ires  M* 3 DO*
' {.*}m q«»yethoy?, *'+*'^ j!)ethyl,Hydros ^ Ttittelat# ,.»•
Eruelna (54 g*) was diseolved lir'a 
wera..solution of the hydrogen phihalte ester-{36 g*) in 
acetone.(®S© 0*0*} * The. brucine salt.©# 
{*)*f^ (£»aetlii©3cyphanyl)ethyl hydrogen, .phth&late (45 g») 
was wuiefely deposited* which .after fear, recrjrstallisatlons 
from ncetone-c iloroform Clift svii) ■ yielded brucine ■ 
(^ }«>.!*(e*met.hoxyphenyl}ethyl hydrogen phth&l&te i35 B*) && 
odourless needles* m*p* f|3«#f$4° . * This gait was 
suspended In ' twice ita weight of acetone and decomposed 
with iee~edd dilute hydreehlerio aoidy then diluted with 
Ice water# fhe. (*}*hydregen phthallo.eater was obtained.as 
a Viscous oil which could not be induced t© crystallise* . It 
was purified by extraction,with sodium bicarbonate solution* 
which was washed with ether# then acidified with dilute 
fafdrsciilorio acid and extracted with, ether# The ethereal 
extract m u  washed with water# dried over calcium chloride* 
the ether distilled off and the oily product dried In vacuo*
Bo tat cry powers are given in table ..X* ^ r??
v }W.
o - M e th b x y p h e m y l) e t h y l  H y d ro g e n  P h t h a la t e : .
■ flie mother liqeurs from the first 
crop, of --brucine salt were coneentrated to small bulk C?5 a*eV) 
and left to stand when the-brucine salt of 
(-t)-l-(o-methoxyphenyl)ethyl hydrogen phthalate (35 g*), 
m fp. 103-120*» was slowly deposited'.'- After, eight
c
recrystallisations from, acetone the salt (18 g., m.p, !12-114 
dec,} was decomposed as described in the previous . 
experiment fhe oily product-, could not'be .'induced .to
crystallise,. ;It.was purified in the manner described above
and d rie d . Rotatory powers are. g iven in  ta b le  I I
(,»)„(o^Methoxyphenyl)ethyl Ale ohol'',
•{-)-Hydrogen phthalic ester
. 20 ' o
(3 g., <oC) + 19,3 in chloroform solution) was dissolved 
in a solution of sodium (1 g.}■in.absolute' alcohol (20 c,e.) 
and heated gently for a few minutes. Ihe solution was 
poured into water and'-extracted with- ether*. Ihe ethereal 
extract was washed with water and dried over calcium
chloride. (-}-1-('o-Methoxyphenyl) ethyl alcohol distilled-
0 S3 '
at 83.-85 /0*5 amu ' Tield U  2 g .j nD * U 53051 §4 , 1.0780$
20 Q 14,7
, -50,1 ^ Klages (loo. clt.) gives , 1,0862.
(homogeneousj 1, 0,25).
Tt? .Ph.t%v'XIo  Tf t ' r  *
.., ; . ' f te  Cl*§ fu-# $ ~U*t 1
was &dded to ii .solution of f l i l t e l l t  emtiftrM# {! *4 g *| la  
pyridine CO#i o*b*} * • She mixturef rftr-r heating cn the 
t i t # f  M il l  3 Minutes md ftistiilag ev#raii|lit
f t  rci+i i.-frorrturc'#. w*.r dissolved in  rent;, no CIS e*e#) and 
diluted with hydroe&lerio &oid#
(♦ )*M e ,~ r*tto y th e n y X }ethyl hydro&eh fh tlia lits  separated 
m p® & thick o i l  eMca did not tryatallts#* It had 
Mp"* H§#M f£* -U5''f>i Xt ^ ^  chlerof&ra solution}#
^ >ldf" ,„y  ,vt.{,1)< f I,*’* * ^ * 1 ..»■
■ W **  ^dTcg^n rhth'-lie ort^r 
1 0f j  g *| CoQn * .«!§*I in  *hi reform ro lu tU n ) wag 
in  a -solution #f sMIitim C t §,*} in  absolute sle.ehel' (Jo e#c*;i 
tail * srsrily for & fo* mirufce?-i* the solution mm - 
poured in to  w<V:r end extracted with etu^r* The ethereal 
extr&ei ? I8  m&hed with ^ t * r  fad clrlal over euiet%m . 
e v  - r f * * {*+-1+1 •(  .dry ,* hany X5ethyl r io t  V I  ( M g * )
at ms* art te€ ^  # t*«i Ua
i ■*
CA}tf * t4f *f .(homogeneous* X* 0*25-} ■*
. .• •-: .• flie («*)~;?4tir*c*&n phthnlSe eefcer '
C C^ ) , + l$*$*ln chloroform isolation) was hydrolysed with
.aqueous if ant if red fun %* » TTv 3 the by rwlysis
J«u ■©
w i t h  i , '  n  ? !*  1 ^*5a o b t a i n e d  w i t h  ? * i ; #d
{hcmcg^ noousrt : JU ; i yf;} 1 m l  from ih** hydrolysis with 
M -M fe a ll an alCvhoX ct»tn4n*dl w ith  ■♦47*4■ ' ■ ' ■ ’ ...... ' .M
Cliosggerwa® { X* <■*%$•) * ■ . :
Fie-ctic-ns Of 1-(£-r6t's:?yr^njl)ethyl Atcohr-l .
* .»  s a - ^  ^ ^  ^  i  * -st 3T » A, •£ ^  Ji a *>, %, « s, A  if &.*>£«;*
*■»<*$ 4** n f *» f <**«*'“irf-1*?
, . ,. ■ from the Ct) *®Xeehol *«* Bensoyl.
chloride It*4 s*) was rlovly +....,! a. to a C w V  * solution . '
of the {i>~.*icchol C f *5 is#) in pyridine f t o+e»} nr/l the 
m ixture. heated cn ...th#.-steam hath .fo r  tr: a in u t*s r then 
in .adetone /yv. a; decolored with dilute ......
h, **-chloric rolt‘r.n?t diluted wiih;,w&ter« , :
{i) *. t *. I r~* ^  tticxjr ffcetiy 1} c thy I bsaiO'tc aeprratsd as sr|*ll 
.which/solidified on..settimg with..a .crystal .of the aotitre 
fcenrc'tw* . It cry rtf Hired from ethyl ntc&hsl at cm. a®
Ion* col curl err. natter # sr#p# '*+*<»** * .. .
?ou«d* i* ?5*5s H*..€*.i* ^ u l r w  <5/?5*4f t!# C#U  %
.' •" ■; ■■•■ - ■.- ■'■■; : : fro-i the'-fv)4albohol V  *- Befisoyl:
(f*4 ■%) w*e rlcviy.*&&«&.to a tolfetto& of the
■ Pa c
(+)**■!'' ^iCnf. i*;{<A)ijf* i« pyrldin# fr e«e*) anar'
the rlstiitre# after lia-atltig gently on the gtm m to&th'for & 
few minute® to  c .- r^ le t*  lh« r u c t io n *  was giegolved in
acetone sndt f  l l h  ie®#oold; il l.s it#  h y ^ o c h lo r lo
a c M ^  followed by ■ dilation. with sr.trr* fht s«t!?§ bonstclo
e s te r #ep&F«it@§ a# aa o i l  wt%l®h np I n  t th a r*
wisthait w ith  water# i f l e i  sMium' gulph ’ite#
th e  eth©r I t  t i l l ! , e l  o f f  a n i thw re§t.Amal ©11 i r i M  in  
w ea# fo r  $ct0 » 1  te fg  when’ I t  lO X t it f te i*  ;
c~* etir y Hesiljelhyi- ben®©at#, frm "ethyl
alcohol at c * as lon?i eolcurie?* nsellas# ts*p* ^<*-5* f 
Cjyb f * % 0 B i ' 1 In chloroform ©citation) *
f r m . t i m  C-f)*al.@oh©l » * fh©.show , -
gsperiaent ms rmpm%t©& using benseyl c t it& r t i#  f t  *4 &«)# 
(^K&icohsl C1 #5 g#) ©•&& pyridine < f ©*c* j *
Th© C ^» i*t#^m e trioa^h ftn|,I )a th jr l t m s m t w  obtained. Cf *3 g*) 
separated frm e tts jl ©loohol t t  f  Q%s long e@X©url®gs
^ ,*xv ^
n e e d le e * -sup* # I t  i t M ■ ( * 0 g  9 • i f ) * #  { j |*  t * 4 e t |
3^ 1 is chloroform solution) *
fli# chloroform -eolation*. frm tto &bor© 
two c-tic-1 rotatory ~ w** ^ ts T r ln ^ i io n it  wrr© ocrabined ani 
left fit poos tearstur# to wirmcr- t<u (^ J*> t ~C£*r 3 thoxypbcnyl) 
e th y l beraogto tea*#? $*) e r y r i a l l i ^  1 oat* m*fs# 33*36°
«1 on# or mlxM'iflth the togj&olo ® * t * m obtnisei. .fro® .the , ,
($)»&lo6hol«
E&sctlons Of \ - { ethosyphony 1) ethyl Hydrogen Phthnl&te *
k«,®s,x*,,3s."A,:c.x ^  s^r^ss^s.jt^-s.ss
W1 $■ .to ?vO$ 1 n?n t*-«* T*©If.1*(*t4#> fP:j 1 r»h 1 nf? f,&
(«}' A solution 0f the l±)»h$&xo -n phth&llo
ester Cf i*) 1b sodium 'hydroxide C|5 ®*c* of 0*5 1) was 
rapidly filtered Into a solution o f  sodium g+toluene 
sulphinafce Cf*1§ g* J In' water. 0 $  <U©*), * After standing 
at room temperature for 2 days the solution he ease. turbid 
with deposition of the eulphme as a fin® white'powder* the. 
deposition of which was complete in about I month* .■ :
C^)*1*{o-lethoxjphenyl}ethyl £»tolyX sulpbone (".5 $*.) 
cry stall! set from ethyl alcohol, as short rote, ra#p:« W*t33* 
founti 0* 66-*61- H» i.tflt S* IS.f * require si .
0#- 6f.il/!!, fMtf 0# " "
"'-the combined filtrates and washings* 
after acidifying and concentrating to small bul&#- deposited 
phthalicacidl Cl.3 gi calo, f,i §*)# s*p.* &©©~&o&*. *
(b) . ’ flie above experiment was repeated
■ °
using (-ti^ hydrogem phthalle ester CtO.f g*# -W)!/-.» ^ti*| In
■£/
chloroform solution! $n sodium hydroxide C7*0 o*e*. of" 0*3 j|)
and sodium ..^toluene smlpMn&te fcMo gt) in water {J.,0;c»c*
The 1*{o^msihoxyptetiyl)ethyl-n^tolyl sulphone obtained 
Crystallised from■ ethyl alcohol m  short rods, m*p* 131*133* 
ant w m  optically inactive, in chloroform solution*,._..'
Cut §1'lit
* it i ^ 'V-* & ’
Ititesilt #ft«r (1*5 i## In $&i£«rf©». s©iiitt©a|
is s#iliisi lifiFSili# I If *5 £#$*. -0t itl|I wa* '
filtered ittici #i #f etiliia gal|iii»at^ . : . .
It*£f §*l la malar CS e*o* * -ant l!v* mister# tii?ai#§ ©a lli 
f tc ? a fcsth r t ?' °, * tv^ Baltic a ©X I ptiftsyl \ i
i its a fin# ©i^ iiatifjit $»&#r ;' -.
arltMm fttif ft siniit#. Mm I win wllliia 15 ..,
1JW *f 1*1 ,># w** 1 ar r«l:u t
•*ith IS# m.aci^n I’rorar-.-d flm*##. . ,
aj: B f»'*» i »,»/» t ^» a 1 ^  .
fa! . ■ , ititiis iln  rn«%m C?*5 s*J
Is m®t®m lit «!*#*! wn# tJiiiftl.fi tugpmslta tf ttS^erts©:!, ■
If g*l in f#rmi€ §§t« @t. sJMefft #, - trm t&#
et#**? fwltttlnn* §# filf*; 4#l i#l#
t:Va'f # i#pir«l*i futekt# ftiil mg fillti > w'*%
fli# XIHrat^  «& wtjr« «lfc&
Gil* *.'* l i f a r c i s l f #wi t h
I r  -ft V**• * V v sr „*uX a J 1 ^ ti\ # v> ‘ r  I r ; 1 a t" ? %*>Cft^ n? 1+ Acay, h*n  ^1}
I .tlii##tl3ftr#■ l^s * °/Vf sra# fi g) .
Fsaisil ®# ■?$*$! II#: T*-l| *■ § f ^ iI| r €S r # # a t r«
e # ?#*%§■' if# ?*ei Is# . ;.: . • / .;■■■■
fttj ■ Wm ptetliail# C U*< #;*#
: im'etjl&rofor® on) la  g&lorofor© I fa ©*«.«) '
urs tifmird under reflux si ill {0*6 g*t la
\ C h l o r o f o r m  ( * >  $ » * * )  d u r l i * ^  §  i t f s #  f h #  p H t h n l l e  n o l i .
C©k# It* "fait# §*t g*I itiloh tod 0#parat#t wae filter#! #ff 
art ill#- filtrate alth #itor {30 t*e*J aai wsstod
*silh el toi I* fto atvreci. solution f 1#3JM* tm, iiftftiitoioit 
t j^»thoxy ptoayX}%i>4% *wtQt$l tbicsfcftrr* h*®* I /If » *
{■I !!#) . * .From tli€. clkall/'# wftUto^e a m  cbtsinod 
■ petto ties ««trr Co*? f,*) toth ’# -fi*§
(4 *. f #f^| it " In chloroform rolhiUto* .,
ftl : . "-■■■ *
e l i h  the' &  tilt l a a  of f o r s t i a  a t  I d  { c , 3  a « $ . )  *  the tiistiira 
be1 s 1* left fa rVnd tot J itf * ; Fr-cm the reaction iiiiteya ■ 
m s  obtmiset phttollo $ a M  {£.? <$*) and 
I #C a**n?.thcr^^hcnyl)gthyl g - to ly l fh loe ther (1*3 §*1 *
b « p *  I r c * f *r*f\% B i 8 * # ^ h i o h  t n a  o p i l t a l i f  i i s i o i i i r # *
f'l^1! «■**#*-» 1 *Thi 0**f to'T* *Pt- f *f$ *
f fy to to r  peroxide ( € * 0  o,o* of fc ¥©X*) 
**• rltoi to m s o l u t i o n  of ito fhiotf?ier |i g,) In 
. g l a a i & X ,  a e # t i o  i o M  f i t  « • & * } * '  t a d  t h #  m i x t u r e  l e f t  t o  
g - t o n i  f o r  ®  t t o n  d i l u t e d  w i t h  l o e ~ o o l &  s o d i u m
hydroali#* f^f^mthcxjr^onyljeflifl x^tolyl rulpUs&s li g #) 
r op ■jmtto* i?to# a l©m# or mtatd with & speoto n
prepared t$r the•previous method*
3} -#rn h  K^ t.^ y 1 £ ie ^^^ : . /
Ca) ' JL ablution of the hydrogen l i t .
eater-(5 g,| sXe©h©X {§0 t*#*| eont&inin&-
hydt*©ohl<sri®;aol^ Cts*e* of 6 £) ims boiled iMtr mtltm 
for t hours s M  then, aletly. av&porr-ied on the. at ©am bath* 
The residual oil/was dissolved. in ether washed
twice with a^nu** hy&rcxide ioiutlon* tlrn-with water* , • 
dried over eaielum ■ ehXeride and distilled* ■ - : - - ■ 
t*l^y^pthoxy^h®n^l)Pth^t;methyl eitv*r distilled at: . 
if»#lVif m* • f t* f g*i i a i - M  n^» t s>t'T* * . ■■.. B
Found* C* T®^? '»* 8,55 » C(cnt<,Ch refulrss C» ? ’.3t M* 6.5
(h) " A solution of the hysroeen phttells
ectnr {$♦* •**$#? la ehloroform a elution}. In fry
methyl aleehol C ^ o*e#} m e  left . overnight and tkm 
belled under. r< flux on the steam .bath ftr -6 Hsurn% It the- 
end of til® .time Wm eptle&X .•rotatory- power of the- : 
solution .m* ts It Only slightly dl Ini, Vd*
Water, I f 0*0*} .wap added to the eolation ■ and:the mixture' 
w m a r a f l m x  eir-ihe .steam hath for i hcura*
The optiesi rotatory of the solution wm  then 4$ of
the Initial value* The solution was boiled under reflux
'fi,
for ■ a .■ further'- 3 hours then evaporated - cm the
ete&m hath* ?Wta the' reaction mixture'' wan obtained ■'"■’ ■ 
Me-meiht*,* h r|’i)ath|i; iioth|’l ether f! &*}> fcup* sc«-&s^ /t? ms*#
. j .
wof't t»SCT3#-^hich was opflo&lif I m M i m *  '■•
4} With tflaelal Mm%to; acid * - : ■
fa) ■ : A r tint ion of the hydrogen phth&lle
* i
e$t r Cl in glacial settle acid. e*o#) wag LoaicJ '
at 1 * for 0 hours* ' t h o  o d d  e l m r  edutlon w'a ?nloooX
with ethar U ri c*©#} *'washed. 3 ttmee with water, cnee
with dilute a  'aia* then again with., water, dried war
caloinm ehXori&e and- distilled* ■
aeet&iwdletilled at I t!M £$*/*?■ ism* as a ooicnxriewa oil :
Ct*t g*)| aij o-v,-:. a ; ;-• ■
TO
Found!-Cf- I!f C# 'VMi-H, .?♦*
Ch) A taint!on of the (*>*hydrogen.
phttalie #otor f| i*# 3  is chloroform solution)
in Glacial settle sold (4: c*e*) was heated at 100° for 4 
h r *■'•«&» when it tee^mo ortioalljr i#tf Fbe
Cdt)•* 1 «* Cgarnet hex#;henyl)ethyl acr t*to |ro*a<. I,,distilled 
at t!**■•»t"oVl7 (U3 g*1
■(©) ; ; > v ■ "A solution of the..■■(■■*)^ hydro^on .pfcthalle
o
eater {! (*»t- (*0'$* ia o M  or of ora toluiion) In.
> *!*
kglacial acetic mi&.. Iff C4C*} was get aside, the optical 
rot at cry power being. observed periodic ally* fhe 'varis.ti.cn 
of optics rotatory pow-r with iSs* is- given Is U M t  If ♦ 
After a period of three w#ati the solution, wm  decomposed 
as doacribod prcvicu^y*. ■ the.. 1^ (£-!tioth©xyphcny.l}otl5yi 
aeei&te. obtained, distilled at tt^tioV^T » ♦  and w&a. 
optically inactive*-
Si Te^c* *  ^With #* I W f^ oditi’n Hvdr'ovide Bolutloni kroneratIon 
*f 0^^ thoxy.rh*nyl?.e thyl Phth^irte (The lister) *
A solution of th® (*)♦hydrogen 
phthalie oot*r (6 g#> chloroform eoiution)
in sodium hy^roxidr (£i© e*o* of cui ||1 became turbid with 
depotition of the neutral ..cetcr.after * ttours at rmm '. 
t^p^ratare#. .After . 5 days the neutral ester-was dissolved ■ 
in ether,, washed with dilute sodium hydroxide* then with' 
water, dried over anhydrous sodims gulphai© and the ether 
distilled'off* fhe oily residue wa§ heated *t fOC^/Ot^ am* 
to remove, traces of. the ale©** I* M^l^to^methoxyphenyljethyl 
phth^lH# (4 g*l w&i obtained as a very viscous oil* it
hnt.foQ’ \ >4#f"(ex* 4*P0f i, I) In chloroform eeltttton*
.13
Founat S, *;?0. C,,H,.,0, requires M, 434 .fe‘3 <+>„f V1 i
On hydrolysis with 1 ©ole, of alcoholic ®o€ittis .hy&rmtde, an. 
active alcohol ws® obtained, b*f* /o*5 ©&*
#n o
U)"'", -15.4 Ci» C.3') , a , 1.534c,
0 ' B
«.) With -«
(») ■ I solution ©£ the hydrogen phth&lic
eeter'(6 g*j in for^io ael<3 C"r 0#«•*)' rapidly precipitates, 
a eu^y sollA* fh© mixture dissolved in acctone i M  
.diluted, with lee-wateiv H I 1 .
o
tth«r Cl g*l separated ©ut,:' m*|j*. tOS^f^O- j .raised-.t©- tlTtSMtS 
after $ reerystftllirxtioni* from a‘cat one*
• £^<s
Cb) - ■ i ©olution-of^i-J^ijydro^Dn phthi&Xlo
’ ' . §0. ' c
e^t&r C t-*S g** W  * ft';*3 in nluoicfom solution)'' in 
formic, a©id ft c*©U rapidly bnc*tfco’ turbid with ttio 
separation of a• gummy eoliA*. After wor&tng-up' the reaction 
mixture t® in the previous crpor1nml*. the.■ •
11!* *di*fjo^ »etfco*$ p V  yi)«$ietiyl etVr obtained <0*6 g*i
D
V i  9«p* t hT»tf§ . slone or mixed with a r eelmea prepared 
by he&t^t the alcohol and optically, inactive# ■
%$•
mt i m Is solut itm: Of 1 - aitioxfnhtnft } ntii|l
Myirmm. Is|t!^lit# % ' .
» i. .  *  s Jf *»: tr * r  f: r  ^  vw >* ® s-
1 /•■f. .(vf1 | ** f "•■'I v y v-^ “■ n v 1 ) jS f '‘i if t W 1 (* ^-V‘1
. ? .' . . ' . ftils aluctiol was proparvc! by £&?ln~>
rnltaXicrbjri# Cr» g*# £#£*§ ®ii.*l Ik fry $th?.r to a 
eolation of brctlct* in (try et  ^9 ceolini
in iee^nrttr *url a^.: vyoslt\w th% rrcC-irt %?r end 
as»mistii elilorlle* fli« tfc&tr ©-elution tiMi -©H^ntsi tst 
cirt&iMih.a-XsSvw t3n «l!iar e&rcfuny
dl#tlll#a off b#Xw €0* *-ih# resli» being 4I#ttXb 
t in *  t r e d n n v 4 f i w  p u re #  f 'v a  r io n H o l  - c b t rt4a?<3 h  d  
b*p* tv -ntVt? Cf»5 ®*# *
,mz
f<*{ I*'*!*'V ► T*t*|.'t *■ I 5 f js #
A Bsixtur^  ©£ th*» ^leo *p iCf *^  §«)*
piiiJmf 1 © anJitnlr t €0 f 5 * ^ z * ) ® '^  fytfMUu* f3 *$' f* 0 * > W i
i#pt st .15*40* on. tli# fft&nrs bnth for I hour*’ fii# reraliiat 
vlrcoua linuli wss ■iitsoiTei In la'itml voium® of &o$t$m©* 
<3#op ?fosad with p *ii-'it mm$B of t#l# dllut* tiyinaeM.erie 
aali. « M  Diluted with wntety' when t--*(^ »mthoxy;*:ieisyi)ethyl
hyrtrert&n phitialate {f *$** fC:f} repnrstc** ft oryeteHiratS' 
from c-^ rBnn ilmlrMde in p r i s m s  ro^dls a * tup* •
A g .  ^ ■ 4 solution tf tin# hydrogsa phth&lie
e^t**r <*•) clnchonidlne 18 g*) in.aeetene {30 0*e»}
after standing overnight deposited- the.-oinchonldlno f a i t ; 
of" the {<0 ^ hydrog^n phth&iio ester C? €*)* fhia salt* 
on ■deeoKcositlon with dilute .hy&roohlori© -acid y S ^  the 
partially aottv# I*}-*hydrosen phih&lie tsioi* C3*% g*)f .
£7
ia*p*. . .* from the mother 1toners urns Isolated the’
partially active {^)*hydrc "on phth&Xie1 eater {%♦! g*)*
&•£}* * !*li t0 *
Pa centra lion of eotlve I * ( o^e t’103 y r lie ny 1) e thy 1 Hydrogen
■**00? H* m *f” ’*!■ V ■*< 0* IT lb- <c-  ^ H fTi fti “ ^  5tp 10 j5»4 tfcfat*-' «**(££*£ s£t *!C.3£j.
rhtholste rni l*{£«*t-eth03?yr!h#nyl}ethyX Hydrogen fhth&late
:$T XiS* S"$S »*" «r & 5£ « SEMIS' St 3S &. & 4t fi if & ^ $ «,» 3S & - s» X SC <? aS^.^SCttC.rX.ASTJS.SSraiSras:
In in.# pressnc# of formic ani Kydrochlorle acids *
ilEt.'JW--*-. :5fjTwS Uf fa *#£ >*& *52 £n* isT A*"4« 'ft *& -irf'^5” (04 3§ M0 «S0
• fho formic ©old'used was purified ty 
cryatalltaation#.. followed by distill tiom through a
b
. ©olussn# the fraction of' lilt b*.p* t t *!.©$*§ being, collected
a# fonilo a© IS*
fht acetio told used wa©'purified hy ■ 
distillation fbrough & column* th® fraction of b*p* lifMig- 
being collected &a ©.©©tie acid*
ffio’©oaten© used was purified by boliin,?
under reflux over potaaoiuit. paraanganat® for 18v houre* 
drying over potassium 0arhonate#and distillation .through
\
a eolttm fro® potassium a&rhonatc* the fraction h**)* 56*5i#! 
hting u&lleoled m  aoeiene*'■ ., ■ '
'toalar grafie aaia wa@ stM|
;&o farther'ptrlficattan.''baln-g deemed 'reoeer^ry* It had
£4%  and thus' ©obtained If*I' 1 hy/weight of Hdl*
geluiic * were.prepared of formloi acid 
:ln''>aeettu"'&eid'-0ontainlnsi " :' ‘ :"■'■; ' '■: ' f
;i) l moles ’of' forrale sold ;p©^ lltw tf solution* 1, and 
ii) 5 moles of formic a|?u p*r ;lt*rx of s latloni V 
■uad ; of h^tlroohlorle 'acetone containing! . ■
lij •" 1*^ 5 moles of hydro*hicrie;*eid: per' litre of. solution#.. 
li| H*5 moles of hyofrochlorle acid per-litre of solution* 
'..and'the.results' are. given is i~hle T ■*
o
ana
19«
.TAgEUt.
spesific rotators: powers op'(-ji-(o-:mTH0XHBmi.) 
ssazL mma&m phthauws .
1 i 3 0 3 . t
: Solvent■ 1 ■g/100 OftOft'Of t t 0* 3 M  i
$ I solution :: 3 -: ’ ■ ■ 5?»-«
-fa *»*•«»£•*• *•*. in*+ ■*' »<*»-ft z:r.ss&S£r:s:Sl.JK:SES:*
I i f . 1 3
3 Carbon 1 3 ■ f o 1
* disulphide' ■t 3,1848 \$: 3 ■ 4 9.45 :
3 t ' .* t : s
1 2 ■; 3 3 0!
i Benzena 1 • 3.882 1 19 . +11.25 1
t 1 ‘ 1 ■ 3 ftft#* I' 3 ■ - a • * d> ^
l Chloroform 1 ‘ 2.081; ■ 1 19 Vs +19.30; s
3 I 3 : ■ ■* 2 ■ 2
1 3 % t o «
1'Acetic acid 3 .-V 5*000- - t 20 t tS*3® 2
.1 1 f I #. *.
f ■i ■ i t- V a #.
TABLE II
VARIAIIOH OF o m SAL ROTATCRX POWER OF (+)-1 -(0.-KEKIOXXPIEKXL) 
EEO& HXDROSEB PHTHALATE (In c&lorofera solution).
W. wir o>b.-
;%ZSZS£3:
* .1 „ t (<)
• £ t t I
i ' . • i... "t
(oC) I (<)
■ : 5461 I ; '
t (°i) t (°Q t
s 4800! 4358 i
J   L_ .___ I
I
5 U *
I i ■-'■ o t
t 18 ! - 1 5 .6  t
i!____  ..*..
0 8 0 * c? 5
•19,2 s *25.9 * -39.1 I
O * 0 *
.5  8 -8 3 .5  !
so •
it of opticai. B m m c m
•■ ■*?* .«#►• 4ft«- 'ijiv- Wt* vlSf*. <Sf»f.M«fV-'«*S: <
rjy*r T fj imjrsp t?Ar*fY* '*?*f*t f  <tt 0*!*&*FTi* -
t ' JL •&*! X  \ &&&<> 4  4. >«? ■ wi\J*'-^ £*•»&'■* v /  w  $»& I W  <*t -Cl»- a  viliJ 4
• Sift *£>, «£. *?: -^.^te;.^,-'j*«v ,flJ«ti-<Mif:. !|WiI
t ! i
i i tf^ O
s 1 I t° i
f* . t *
1 I
t (<<) M W  !(<<) I <*}
I s 4600' I 435?
i i
of .'at
*438 I' 5®$3 # $461 I 5
... »  $  :. " t . .
* I I • 
«0*5 I ao t«40«5&*t/~50*Q8*9 -§ f*0 a 't -70»$6 t-aa.#34't-405*
t t t .f i ■ ■ i ,- r .'• I
t -   I '... 1 „t.‘ '0 . ,t   t ■ « ■ i
JLUSH KW (*}*{•»(
. f **m-
..*0*. aslti, -«*ck •**>/» -fcS’r' 'Wj- .**••. **!•- *»**. if*- **k«»v:w'.*S‘ *&*•■ mi- .fefttv «t«SN- *4* 4* «j^:«- •’Wte'. «*&
JiALATS II  m
AW3 ♦^r- •ii'*.
a m )  rasa.
^ ACID AI BOOS TEffEaAflSS*
1 -*. g t ■ i ■ • 1 , 1
1 mmm ■ t " o $ ■ at / t . 511 I S3 1 2 p| 1
1 i i - I I i t
I i . i ,t , t' ■ i i
I (cl)
K89]
I ■ I . ; t I I I
t o % ". 0 S 0 % 0 % 0 %
t+6*S0 1*5*20 I *3*eo «*^ 2,00 $ *©.70 ■ %
f §  t ' i  . t t
& 3» hm ¥ •
• ^ L»r(fjiunv»g»wuni .
Tjpz’Mi'Aimi cf warm u&»i^zozr?izrxxi^im> Kzsr.oar^  
Fssn/iAfE &;» i^-CTnoxxKESucsjatt. crarx-ssj risaiALm
-^it, 4*^f *' i <#(^4. «2^r. i$SJ. Sj*» ■ -Vf^J iF?«^-4tf£^v 25- -*#i^ T^W*i
IK ACID KTD1A.
Hi fu. roctlo sold ocnt^iniB^ 2 mol* #f foraio a© Id por liter# 
tf■cstation*
fli I^Kethox&h^lettigA b$$rmm phtfr.lat».'{£, 6 j J,* 0*9)»
f t e t - i  0  I 1  ! 4 v- I $% | £ 6  f e s u r s *
oL *-'0*«oVc,?>»'»+o*4i7Uc#4l»/0*aS£’-
OV^
<115 l-r-Xcth3>Fphenylethyl Igaroseii ;|iitMlE;t© <|,» 6 | i# 0,51.
Ttsss o | 2,5 » 5 '; 4 i 2b tissrs*
te • „ ■ ■ ■ «, „ . ■ . * . . '
■ hj, s +e+^t«.i%i*-e«t^i+o*air/o,OT ■ ■ ■•■■
5H3 . :
bl la acetic «*lfi containing 5 mol, ef £orals "cid I or litre
ef'solution*..
(11 ?*o-?^ @t!isxyp&‘ta1|let\,l fcySrotcn phthftlate (gt Sj i, j,5 )» 
fl— '» © { 84 ; 3# | 45 | it hours.
^ V# 0 0 o O °
ffC, »+e*T6j-K;.53|+C,4i^ ©.355-<-©*»!l -
■ 5^3
(111 (.^'sthosyrS.'aytethyl hy.lrogen phthalat® 
tfi* «» 1* «*51.
■■Timer© ; c,25t 0.50; 1,75} 3*0 3 5.0 hours*-
g$ ■ . ■ ■ . ' ■  0 .
|y-0*44*l+0,35|K',J5*+c,27|rF.«S|+©*<8 .«. ***,,«u
©I Iii gftitii# containing 3*5 »©!#. of hydrod&c&lo; » £ &  per
iitr#.cf solution# ■. •
". f !j 4/" .ra p&ttalat*..(£* 0j jy c*St
: # .-|5- .'I ft ’ | 35 | 4§;:;:f IS/. I U , mteisttt*
• yi> $*,. H O 3
1 + 1,8*1+1,11}^. ''3s<-o.Tl3+o,5l°3f0.5Sj^c,t7
5?33 ' ‘ .'
fit) 1 «2*J>thosyj&^nylethyX hytro.jr-n phthr.late (&* 6| J.t c»£ 
Time 1 1 j- 0,5 : i.o j t»e 1 I©,©. ; sslsutss,/
3«*t
$ « atstca saa*^.-a.s&ss
1¥ei^#Pati Olt Of 0 f 4 f ^^rim ethvldi ?! f^ ethanOl *
A|'-. .p r f? ft\ r**&\\ction of IH<* i ~t ** ** #
C1■4f f*»fyisiet hytfr?**pnh^n^net ? ■ Heeltylene f4t g#)*
bon*Cyi: chloride {£6 &*) and crartw&n dlsulphide {^ ?c c*e*) 
m m  inirMaoed^tetra a Iltr# fltik provided
with, * condenser and' * mechanical. Ctt*? *-r* ' powdered-
aishjclrcai#aluminium chloride <60 g*) wms grainalif isIM
4urin~ glmtea'-wtth eitrr*n/%  the V  "ratur* mecnwhile
<?
being kept,below £0 %  external 000J lug* ftie vigorous 
reaction produced a - reddish-brown .solid. with ■ copious 
evolution of' hy^ro *ei chloride* itirrimg m a  continued
for a further 'half hour at.room, temperature* and.. , 
subsequently for another half hour .at. 40*45 u  £ext-..&&y 
the-brown solid 'aluminium complex wat filtered off * ■ 
washed1 with carbon. dleu^hlde. {" e*e*)#-drained and then 
decomposed, with lce*eeld dilute hydrochloric acid '
130 #*«„ of concv'ecid. In- ft ^  ©fc*. of water)* ' 'fho oily 
.pro&uet was extractod with other# w *hed with water* . 
dilute' sodium hydroxide* %hj%n again with water* dried 
.ever calcium chloride, and dletllled* ..’■■■'
f?4|S-5riaetliyl'benEspiienpn« ted h,p, /2J msi,
1 yield 7f r,*0 ?V )  * I.mile® {A* Os.,,. {£), 6, ’»*)■ girtc
■ 'iss*i§®*/a5 s a * : : '
ywt *»t tron of -Ifif-Ttyl qi'frrn**o^ .tonoyi# .» ■■' ': ,
I) With floaty** &nfl, Alcohol**- |§ s solution of .
£ 14 * £-trimeihy lbensophenone (4*5 g *) in  s lo e to l 
{75 € .0 * o f f / f )  sodium amalgam (a g* o f sodium in  2v g* 
of cury) was added gradually with external o-ooling* 
After standing wvraight at roe® temperature* the mlstur# 
m e heated under reflus.for ® hours and the o k  r  
wufernatant f lc p id  decanted In to  water CfK.c f l i t
preelplt&Aed #11 ;was extr&eied with ettor, washed f rr@rai 
tim es w ith  w&tax% d rie d  o t t r  e a lo in ii ehlorl&a and. 
distilled* Because the K i l l in g  po in ts  o f fit#  ketone sa t 
me than# i if e ? Oloaa* the reaction product "would mot '
b# freed from u n re in m i t^ion* by d is t i l la t io n *  the 
• fra c t io n  of b o il in g  p o in t I f 0^t§o°/S4 m +  m # eolXeiited* 
■(yield 4*1 &*) and eonwsrted into tit# hy*ro*e» phth&lie 
.ester by reaction w ith  .'phth&lle anhydride ( a * f. g *# I mol*)
■ and 'pyridine? {I *5 o*o* # I *f mol-*) at- -6® on a steam, bath 
for oat tour* After, working up In the normal mzmmw 
(see p~r:e ??)# f t 41d*trl& e tby l& lrheny lm et ^  1 b y d i©*an 
phthrlate (5#l|.,) ® #  obtained as .* crystalline powlor*
tup* * Atimtalng tala rescticn produces the ■
hydrogen phihMie estrr in £C field* then the yieldof 
©ethanol fro^ t^e reduction * e
1| Wits .fine T^Kt* C*»i!«• 11 e pod.*», An* /* 1 r‘oltol»«» ' fo '& ■
solution of £ * ^ t€-*tr imetftf Xben&orhencn* (4,5 s*) 
potassium fefironli# f§ g*) la ethyl; aieehal f?g 
added sine dust (5 g»)* fha eotuti *n .fcecaae slightly warm, 
ssl tur*v*d brotnu /SVr ^tending it room taxperaiure for 
IS .minutes*' the solution was 'boiled under reflus for &.*§' 
hours* cooled r.n-I the «js rattsnt liquid decanted Into 
water <5co e*e*.)«' the sto® dart was washed with alcohol .. 
fail the etchings added - to the r *ld* the oily.product
wm  worked up as in the previous experiment fend converted 
into the hydrogen phthslie ester* the yield. of this ester ' 
(SS g*l' Indicated a field of fol for the redact tea of the 
’ketone* ■ •
B )  B f  ! P h e  ■ { f r l & n * r d  F e a o t i o a  *
r^robroro^afitg-tonei«*- k tooled eolation.of Mtltylene l3f g* 
la orrbon tetrachloride .{**’ *• *) eentalned it I r*tv c,o# 
thre#*neeked flash fitted with a stirrer* dropping funnel 
and an-efficit t reflux condenser# was plated in a towered 
trough to exclude light during the addition tf bromine* ■
Bromine (*l ;1*03 ml*} is o&rfeom tetrachloride C4§,s*) ■
’ wan 'nan 1% -isrtih .stirrings.* at the-maximum rate that ih# 
efficiency et. the Gjti&mmT-. ronl** -allow* -.After the ■ 
.complete addition ofih# bromine# stirring was cent timed : 
until tla#- evolution* of hydrogen bresilde-tod.'eeeeed* - soili® 
feydroidd® solution (£ 0 ®*c* of f^ } m  s then ©dded with
stirring* the mixture poured Into * eer, err ting tvmmt§ the
carton tetrachloride layer run off f wsrhrd with srat r ami. 
dried* fh® solution w&® distilled thrcugjh a 'colum fro® 
petMglum carbonst® g*}> ih# fraction of t*p*^C^30° 
helm collected and redistilled In y*<m from potassium 
carbonate If g*)« t •Srenm^t t *1£«trlm&tby X bess-tii# distilled 
it U3~1c4*/16 s®*| yield d? g*f .
. ,■ . ■ ' ' If light were allowed to enter the
_ reaction f 1 *r'r. S p r i n g -the addition of the hromla® or if the 
addition of ■-bromine ware carried out at a M m  rate* then 
the yield of the main product fell by c& much cm 13;-% the 
fielda of.aide chain bromtn&lei ©eeltyienee increasing in 
proportion* ■
f i 4 $■ $*TrImethsldl yteef 1 not;» Mombromomeeitflen®
{ g*} in ecdltiff e t V r  ff-0 e*e#} was rdfrd
dropwle# to «rsn eittrn racing® (2*4 g*} cowered with dry 
ether* fhe m o d ^ r^ te  reaction w&® initiated by a few &mp&
of as^ thyl iodide, Ifttr addition of 'the hroisiiit |4§ minutes) » 
besting under reflux' ~ ,f continued- for 45 minuter* 
ttensaldefcyde Ctc,s g#) In miliar f\m e*c*) wag added ■ 
slowly to. the resetIon ml&tur** ^ ilb stirring; and' efficient 
cooling* the-reeetion mixture'sew left to.stand ©wratght 
anS 't rcn d e I  with "lee r^"9 ammonium ©hloriae* , fhe 
aihererl layer'was ' separated* washed, with water* dried'©wer 
gubydroua roditva eulphste and the etb^r reread by. 
distillation* It woe found tt *t distillation ©f the" 
methanol fro«a the $rigmard mixture in; amounts greater than 
K- g, res Its in. 1©# yields*, duo to decomposition of.the 
product' to an ‘intractable' gum in the distillation" flask* 
therefore the Orignard product was toat€i:to 1C;©° at  ^ sm* 
and’©*5 « *  ■ suoeesslireiy to pmowe troops ©f unchanged'■*'■ 
monobroiBomesltylene and b« ?M&shy&et . the'residue la the 
distillation flash I V  g*) t*<? p u r if ie d  thr^*'~Vit» ~ 
hydrogen' phthaXIc ester which was produced in if i yield by - 
ih# rrocaduref* v:
■ Jo a solution of phth&Ite; . ■' .
anhydride - (If $*) in pyridine. (d*S S*.l was added the 
unpurifled.methsncl {t** g*) in dry btnrea® l!3 e*o#J and
the stature heated on the steam hath until It became
15 minutes)*. fti®'solution w m  maintain l it 
£0»€%° f t  I hours end then left overnight at room 
temperature, The product was. decomposed with lce«*a*xd , 
dilute hydrochloric aold with the addition of benzene 
f|§ c*e«) * Tao bcns&ne Icyer was. r^r-rated* washed with 
dllmt#; feydroe Juries acid* thm with trater*"dr ial offer 
anhydrous ©©alum eulrtete, concentrated to sm^ll bulk cm
"... D
1 M  itesm Mill* diluted with light p&troleu® f~€ 0*3# of §©*B§) 
end left' to et&m& overnight when the hydrogen phthriia 
cetmr (Z! g, x ,*) crystallised cut* m*r* rfT^lfcV'
114 % $^ riisethyldiphei!*yl methyl • hydrogen rhthml&t*
<
crystallises.- fr~i eihervilg it p-trol^un in rh ,bc* sup,
©•^©39 g# neutralised 01*4 o,o* of C*t00 1 alkali whence 
$, 5?5* requires !,!* 3?4* • Tb# hydrogen pbthslio
ester la-very soluble in etlisr# ''Chlcrofcimf carbon . \ 
diculphld# or bon&en&t ■ insoluble In light petroleum* 
llgroln or- Orel o»h&x&ne« The ’•ester crystallises from
o
concentrated eolation in benssnc tt # | ale© ffcs concentrated 
chloroform solution, it separates with eJ©reform of 
cry tt alllsation as rhombs ®,n,fMpc? (dec,)*' solidifying ' - ' 
and r*^3ltir* rt ISf*h3o° , Tliration of the #eter 
erystellleed from chloroform- -in&toctes that It tries up 
not mere than, I sol*, of chloroform per mol* of teter* ■ 
t&set measurement Is Impossible re the crystal0 effloresce 
rmpidly* ■■■■'■■.
nr
*
t-fl ri $ 1 S .$f’wr*'?'Orri*?k !PHiH'*tnte « .,
''■'•• ■ Biryehnln® c/) tra§ dissolved..in a
mrm iolufioH of the f£)*hydro&$n phttelleester (<‘r g#). 
in. seeione C c^c !.»§,} ;ni. ihi whole set anile* •:' Owerntghi 
ill# solution deposited the itrf§tola@ salt of ilia'.-’ 
dsgtrorot&tory hydrogen phth&iais |€f s*J’aa clusters of 
fin® needle®*- fhi# salt/after ft?#'rtorfotallii-stloiis 
from seeioa®.* fielded slryeh^iu® ) *a i d t6~tr imeth,, 1 ** 
dlphenylmethyl 'hydrogen pi4»Tm ls t# ' 135 g * ) as shiny - 
needier ■ this e^lt was suspended la.;
aeeton® ITS #*#*) end dilute argils .added with stirring . 
until the solution teea; e .aitollne*'- Water C$£0 e*e*) tea 
added and the solution left ie ote^d for fo aitaii## 'until 
m $ gi&iitsation., of the stryehhine was soaplot#,' fhe 
solution was filtered and-th® filtrate &®eo®psge&with Im 
and dilute igrdroehlerie • eeid malug e©ngo"r®d as■indtester* 
fh# t-f-J^ hjrdrogen phth&lie ester, separated i n  thlc& oil 
whieh-siowly set to a glass en eontlnued treatment with*
I.e®~water* A solution of the Ctl^hplroeeri whthsile ester 
dissolved In the minima* ra^ntlty of tense* s slowly 
deposited the crystalline 'ester s.*p* tt*M£6°*
?tT4i it ll in chterofora solution* 
the opt leal rotatory power &nd.m*p* of the aster war#-, 
unchanged on further recrysi&llls&tion*
c i  p h tto iio  t s t t r  f i t  g# 
l°C|0 Vf , 1° In chlcrcfcxri c. in t i  n> w^@ dltsoXtrcd in  
'cto c lu ta  ale h ; l  (*? r o»e*| to- ao& $.®$L%m t3 S  i# l  tsd . '
*** t  r* Cf #♦«♦) tod heoa added and the eolation hosted m ; ■ ■ 
th 3 rlean to th  fc r  15 minute0 trton h ^ ftro ijs lr  r~a 0 ' - 1 **^ 
orjil vpjzt**l$ o f o~ajun -a t to lr  fce fr ft c*** rotsd* £V *lticn  
c f trster re -u ltc  ’ in  t to  rcVatlen of thft C T ^ ta if fe llow #! 
t>y e®p#rnt!#it o f ' A ftis e t *
(5*7 s# }# sup* C?*w°# f l i t  m ^ M m t m$z%&\l%£?& f r m  
l i~  t  t:ctr^Xrun {Mc~Cr*} la  irrcrtaX^r rritres (4u.5 ?S#I# 
sup* TC-70»5*f .(^^%+tVV* (£> l*&5rj. £ f I) la ciao»fora 
ts l t i l l im * . :■ Found 1 €# f5#t f  II* 7*15* 0|#II|fO reciuiioe
c, Sf^i «t.?,s?^'
ft® (t*)«*H'v ftipo**^-n I’httolie *
• f t  m m t m t i m  o f  p h t t o l i o  e n h y l r t d o
I CUTS f*} In pyrMlnt (UO 0*ftl w e  eft^d the
O''
Cl# 13 g»t <«(>* 1ft chloroform 5<olnticn)* fht
stature* after hrallnr* *t rf° far 1 tour mft etandin* '■ 
orer^ ^  1* in meet one  ^ 1 t>s solution ■
tllftf ft *#ith Im  00M  hyftrochlerlo ccni* fat £\ a v  pxs&uet
wm @artf »tty w ith d ilu te  eedtusa I l f  room-ie
telut* »t* t v  araome e;«trr<ei ctotca with ether 1* then
■ 4
acidified. with dilute fcyftrochlcrie i0il*: fte fr)~hy£ro^en 
mttolis ester $3;?rned a# a hard crystallise solid {f*8 g*|* 
which* after on* egyirtrlllsetlca frsrn ethrr*ll$fti pe&reletta* 
had a.p. 5 CoQ^5, +"",?°£e., 2V.-?} 1, t) in ohlorefcara
solution* .■ '
v & l  ** C f  a * *> * ^ 1 WH Jf fM? %  ’*»#   ^1h ft If f t  SY-t**? Kin « •> /I
*♦„<% 1'^ A#**} **'**? ** Jl*! WJ i # ■
Tft® (+) ^hydrcs&n pftthhlia r t*r sn - 
hydrolyr^i vit* alcoholic and a £* t £* o*.3 JJ sr.i » ♦&§ jf 
eodiusi hydr&st&e' la  c?^ort?,fnts# ; f l i t ' e&iplea■
cf »sth*nol c** lnc4 from them hydrolyse# were dried ./ 
•teiltanosusly la m iraetium ie.rioiior# Tm general ' 
procedure is outlinM toioe * ; .
f&t { + -phttelie e> t r
?w &
(€*6 c#* * trf Pt - in ehlcrcfora solution) was dissolved
la eitollttc mol*) * tee solution nm- heated on tee eteasa 
tote for § minutes* eeoled an! teo"!iterated motto, noi ' 
ggtr&eted with 11 t petroleum (~t 0*0,. of tee
pe%r®%mm m trac t was washed with-water ##T#rm 1 time©* dried 
oyer 'ephydrous sodium s\;l;Jvto -and the eolvent f /  rat©!* 
tee residue w a  seeded with a, srsalX crysl&x of the
.('t)wmette.nol, place! in a-, vacuum desiccator*. After _ 
thorough- drying:; the rotatory power of , the. methanol ©ample 
in; chloroform solution m n  .determined*. The results are; , 
tabulated below t ;-:i v
ya«wtg»
in. ij - B . |
* -chloroform *■ ,agp<Ml<pJto*j|.u*' ^ i rji ,yj i^jmw n*tfnxj8iy i.—1—
iifxDaoi^si!
t -
m  .
I Alcoholic
I ©odium ■ 1 1
TS^xSmF\^T^ 0 t
i In’* hyft tepid et VI ; i
TJ5ueouS^TfvJ^:'"'■ ,
I o odium hv^owtd® 1 f~ I A? * & t 1*145
rjzsu+ttQ® of i
ACTB f X f  1' I I  ‘ fftOOTCT I
yf%f^ Q
I IiAqueous-(c.h ij I
|- fl *f1 "w^k f » n<$f ' *f~i*mm.y ’^wiww««n8raw>i j ;*nww mucjApw wi"muh wvr i . .
*Acueoue Ct ) I_ 1 * 
.>g^:I.«r!» hy.~;ro...-.:9» tnfi.s .   I. t.ggr.i.
I f*Q4o |w I'I Hi hiWm.
ft &  v ?
f) » f !nf
f\.,2a^aAwftW «£te
It follows t3r t in the hydrolysis of 
{f-) * 4 j 6~irimethyl&iphenylme ihyl hydrogen phthalat® ' 
*n?rsalable rsoemlssttcn' does not take place In alcoholic
alkali or in aqueous alkali of normality from r upwards*
(*.) 14$ 6~Trlfflethyifllrh€nyj Methanol
The mother liquor® of ■ the strychnine
m gait were combined and left to .evaporate' at room .; : • 
temperature* -As no crystalline• solid separated* .the mother 
liquors were then decomposed ..to the hydrogen phth&lic- eater
■as d e s c r ib e d /p r e v io u s ly *  •; and  the e s t e r  thus o b ta in e d  '
d i s s o lv e d  in  e th e r - lig h t petroleum and set aside. The 
(£ ) -h y d ro g e n  p h t h a l i c  e s t e r  (30 g ,)  s lo w ly  separated, the 
( - ) -e s te r remaining in  the f i l t r a t e .  This es te r c o u ld  not 
be obtained c ry s ta ll in e *  so i t  was hydrolysed to  the 
{ • ) -methanol w ith  sodium e t h o x i d e . l n  e th y l a lc o h o l* - 
{ - ) -2 14s6 ~ T r im e th y ld ip h e n y l methanol (10 g♦) c ry s ta ll is e g  
from l i g h t  petroleum.(40*60°) in  ir re g u la r  prism © #m,p* 70-70.5
O0 &
(°0^ * -147,9 (e , 1*3051 1* i )  in chloroform  s o lu tio n ,
(~) -2 f 4\ 6-Trimethyl&lphenylm*thyl Benzoate .,
To a.cooled so lu tio n  o f the (£ } -methanol■
_(2, 3 g . ) in  p y r id in e  ( t »Q e • c • )  .* b e n z o y l c h lo r id ©  ( 1 , 1  c . c . )
was added slow ly* when co lourless c ry s ta ls  immediately 
separated. The m ixture* a f te r  heating on the steam- bath 
fo r  a few minutes to .c o m p le te  the reac tion * was d isso lved 
in  acetone (20 c .c ,)  and d ilu te d  w ith  ice  co ld hyd roch lo ric  
ac id , .The o i ly  deposit s o lid if ie d  overn ight and weighed
3 .0  g , (9 0 ^ )*  ( ^ ) -2  j 4 16 -T rlm e th y l& ip h e n y lm e th y l b e n z o a te
c ry s ta ll is e d  from e th y l a lcoho l In  nodules o f shiny
0 0
needles* m.p. 93-94 , Louise gives m,p* 92 ( lo o , c l t . ) .
th® previous? experiment vr.a related using 
%b® fr-)«*n*th^ nol (| *15 g*)t pjrldlme (c*5 e,o*) r.il bensoyl .
©hleride {c»6 o#o*) * flit resultin'? bensr-oste from
ethyl eloehol in shiny r-+ i^ «*# m.p# ~ft* $ yield I*4 gs C"r ) 
(+■)«*& t ^ ? ^^Trimethfliirlienylmetliyl tensoate hag (<*)*.%■ *»4$,£
{,£, I *^-C | X f * )  in  benson© so lu tio n * fto t& tery powers a t
■ r- ■ ■ \ /.-• •■' : ‘ -V “ - ."'
various vrmreiem^ ih© are recorded in tsbl© V I# . ■
, T m  :{~)*beasolo ester, {I#3$: g#J prepared :
is am exoetly ' similar ■■experiment' f.roa the C•)-methanol' { t*t"s#)
• * < ■ O | ft g ' ' ' ‘ '. . "
M  s.p, T *T r :C°S>$% •44*3 (j|* X# 8) ’ in bm%m & '
solution* --*: • - " h ■ ■ ■
Of f  iM thesol ;» :
I)  With- Sadism y * T o l u e n © »
' (&) - Xn aewtie? so ld **  A ecluticn Of the 
.mettamel C-i#W3 &♦) in acetic acid (to c#c#) m.B added to a 
solution'of.-.sodium' ^ toluene.sulphinsts (3*15 g*> in acetio 
acid (to o*o#) containing sulphuric sold. (c#5 c#c#)# and the
.©tolur© w m  he&ied cm . a/giaan to to  fo r  t e l t  on toiir* when 
I t  r s p M lf  sspuuied a to t  jstarpie. oo lour# . I. to t  f®$> to© ■
. crystal© of th@ ©tslp^ Cfn©..whieh.hn^ eepsraled wsr© filtered 
cff# the moilrm liruors dilute with waterf to© eclSJ which 
f*#P§ratoi fitters:! cff and added to to# mala built of 
eulpu *% ' fstotoftto thyl&l;K my tomtit .£*tolylr ci&phen© ., 
(3*3 &•« £0$) i#par©ted frm ethyl filectot in elmetors of
: p
m*p« Rf^R-t * , :
found* ®9 75*5t H# €t-| B# t*?i * O.^tyo^l reguiree ■ *
G, ?5**J 1!* 6*?f Sf
■ >■ ■" ■ ■ .. ■/."■ ■
Cb) in f toAtod** fho oat to i 11 *! g 
die seized in' forat© toli- (15 'e*csf} trm added to ~ i * tlcn.
£»iol\xm® e it lp h in a to 'f1*1 $.*).'in  fo r::!?  to  to  
. ( Ic r  e ^ iJ  sncl th a  stood so lu tio n s  heated on Urn etc: a 
b ^ th 'fo r  3t= ©imsie© and t o f t  overn ight a t room temperature* 
f t o  solutionm? o dSlto 1 i i h  or.i- r  to I toe.eulphon© which 
'©ep&raied^w&a f i l t e r e d  o f f  and cry  a t o l l  feed frota. e th y l 
alcoholt nea&le©* s*p* alone and when ©toed with
th& ©ULl phone fro© {*)* . . . ....
a) r>«» > Aa?tia Aal'i .
a) A aeltiticn o? tha C'3.,3 ,g.)
In  g ls a in l aoe tls  P«ld (30 e .e .)  was tootled under re f lu x
for 3 days and' then diluted ■ with water#- fhe:.precipitated '■■' 
oil was extracted with ..ether * washed with dilute sodium 
hydroxide, then with water, dried over arlaydrous sodium 
sulphate; and distilled* 2 i 41$*frimetbyldipherjlmethyl 
acetate ( 2*4 a*) distilled at 13^!35°/0:^  mm*f an a 
.viscous oil. which hat not. jet crystallised.* touise (too* elt# 
gives m*p#' $3* *;: ■
foundt C* rc*?i H* ?*?. 0 teIl2Q0a requires C/CO.#* !!* 7 S $ *
(b) A solution of the (-t)*metVnoi (0,33 S#* 
in chloroform solution) in glacial acetic 
acid (20 o*e*) after boiling under reflux for 1*5 days . 
b*c~-o optically inactive# ' fhe cooled solution was' poured 
Into water and yielded 2* 4f6*tri!aethjldl.phenyl®eth^ l
■ ; ‘ " ' q '■ •- ,
acetate 10.5 g#) t b#p« 136*133 /0*$ mm# which was Optically
inactive# . .,
3) With Formic laid *
- V  ■ . fhe methanol (t«$ g*) was dissolved in
warm formic acid ( 20 c*ef of end left at room
,temperature for several days* Crystals appeared after the 
second Ji|, so the solution ws® diluted with watert the oily 
d^osli solidified overnight and weighed 2«f g# (tct:*)#
21416-frlsethyldlphenylmethyl fornate separated from 
light petroleum (kQ**6® } at <*5° »« needles* m#p* 66 3*5? 3  °*
Found i 0# 60# I $ H* Fotguireo 0# iOtJrH, 7#Oft
- ' ■ ■ ■"'■ •'•' . ©o °
■ The (fi*meth*mol {1*0 g* W p  * f*f40,8
in chloroform solution)' was .dissolved in formic acid and
left ov might* ’ flia reaction mixture, by’ the procedure 
given above, yielded j '•trtmethyldlphenylmethyi • \
formate m*p* 6£.5*67*.5° ♦■■■■■■• ■'./■'•;: —  -.-.-vt:.:- ^
4). ■; With Trichloracetic .Acid ;.» -:
1 mixture of tiia methanol {8*tSI g*) and 
trichloracetic soli {§*f g*) was heated gently on the ©team 
bath (5 min#)t ths solution rapidly turning dart: purple* 
Acetone C10 0*0*} was added and the eolation diluted, with 
water*- fh# precipitated oil solidified rapidly, yielding 
21 #t t'‘-tri^etHyldi’*Vnylisethyl trlshl©racstat# which _/ 
crystallised from light petroleum (*0~f0*) In large 
irregular rhombs, sup* £20°* Yield y*4 g*
Foundf 0f jMj' H, 4.71 01, 2?S * ; requires
Cf''58*si'H, 4*6f Cl/a8.4£ * ■ /'
20 o
.■ -v■.;• . :, fh@V{t)*m®-thsnoX{ 0*5 g. , v-l48*S°
a/
in chloroform eolation }' was mixed'with trichloracetic 
acid {|*e g*} and heated gently on the &tmm hath for 5 
minutes, and then worked up as described previously* .The 
2141 6»t?i&ethyiai h nyXmethyl trlohloraeetate obtained was
optically’.inactive SBd'ha4/\®*p, '-9?W'.felon© ,ftn&smtse&
with the previous'.specimen# , .
5) ■- With' Aeetvl *
'Acetyl chloride;...■{3: «.*c?') was added to
the methanol (3 St)'-.at rooia temperature* ,fho. ®©tharioi
dlesolvot .rapidly v the solution ..turning deep purpla la . ;
colour^:; ■ After standing J^ y^cuo,oyer caustic potash,
21 %• i$wtrls«thyld 1 h~ & 1 n* >chloride distilled. at;
©
f( ^  &m*.;;as ».. cotouriess viscous 011.(2 gf) which
did. not. crystallise* ,k solution of, the. chloride (tA5^0 S*}
i n  alcoholic potash (75 ©*©# of, 0*0948 £} was heated under
reflus for three hours*..potassium separated. as
a crystalline powder (0*40 g* f .Calc* o**f g#}#. and the
• alkaline f i l t r a t e  neutralised, f ! #^ S e#o* o f 0,100 W
hydrochloric cold* Found * Mf 246* O^H^Cl requires S*
244,5* From the neutral!set .solution • 2%4td*trimethyldiphenyl 
; 0 
methyl ethyl ether, 3,5.25-30 was'isolated.
Found for chloride! C, T?.5J"h / 7.33; Cl, H.t , Cl
requires C, 7e>5S H, ? , £ ® V C 1 ' , - ' -
Acetyl chloride. CS e.e.) was added to
/ PO Q
the. (-f) •methanol ( .0*5 g*. ■< )p # ~M4©,8 in chloroform solution)« 
Wrm the resulting' deep purple solution was obtained, /by the
procedure deseribed previously* £~tr Iwethyldiphenytaethyl 
chloride* b*p*- f3^ H O 1 /ci*.! © *  which wss opti©ally.inactive.
6): with r*«t Mid »
' - :•; -, • f *. :■,Wh®>m®thanol';(S"-g#^ )'was*boiled. tinder
reflux with 50$ sulphuric acid (too c*e*)* for 2 days.
*£he solution was cooledt the solid diether filtered off v 
znd recryrtalllsed from etherflight petrrl^ui*
Di«21416*ir imeihy Id iphenylmethy 1 ether eryrt&llir*^ from 
ether<*llThi petroleum in rhcmba m«p* t3?**!38°. l*ouiec 
Ci®e. ®lt») gives m.p* !3?% .
lor$ Of 2141 i5* ^*?id i t**"* * nvi^ethv i im? to «
1 j with sod.i».iTi *
A eoluti a of th® hjdropen phth^llo
ester (2 g.) in caustic soda (17*2 ©*©* of 0*3 JJ) be earn® 
cloudy with the deposition of th®'.sodium salt which, 
rediscolved ©n ©light warning* fo th® warm solution was 
ad^d a warn solution of ©odium £»toltt®n® eulphinate (t»! g*3 
in voter (8 c.c.)* fha combined solutions were placed In 
a thermostat at 5?/ and l e f t ,  the c le a r solution,' a f te r  ■
30 minutes* became cloudy Ft through the deposition of
6*triaa©t!^lSipli©«yXa«th3rl-'■ eulphone * preetptt&tion
o f 'w il l eh wag. replete in t  days* ,fh# eulphone ery s ta l l  lsed
9
from ethyl alcohol. In-needles.,' sup*; 141M4S .* . XitXd .1*7 B* 
fh«/0©mbin@d filtrate*, and .w&ehingsy .after aeidltying and 
concentrating to-'email telle# yielded, phthnlie i.fid .
(0*65 g**,. sale.* ,0*S g.*!* si*p# rw-.*C2 (dee*J*\
' .' la a similar .experiment*a solutions of *
'-. ■ " : ' ’ ' " . . SO' ■'':■■ O
the-{+}♦hydroxta #hthalio, eeter (0*5' S** * +57*0 In
ethyl aleohol) la eodlna hydroxide (#*S o#e* of 0*3 M) and 
eolitid g~toluene. sulphlnat* (0#?'"S*} in water' (4 -#*e*) were 
mixed left at room temperm taro♦:v' fhe solution,. during 
3 months# deposited f t4 i 0«*trimothyldiphenyIssthyl H*telyl 
.euiph©ne# sup* 14^*14?0 alone or-©laed with the previous 
spee tinea* and was optically tneeiive* . - \ -
2 ) With-fhioerefloi »
fo a solution of the hydrogen phthailo 
ester T3 *5 S*) in’acetone (tl c.e,) was added a euepension' 
of thioereeol (1*15 g*) in formie moil {? e*«u)* the 
re s u lt in g  a lta r  .solution within a few minutes heoaae 
turhld owing to the deposition of piithalicx acid# Next Say 
the s o lu tio n  wag filtered end the residue of phthalie 
sold.'{t*f:g * f..e&le*-!#3 &♦) wished, w ith  a- small quantity' ■
of acetone* The eomfelned filtrates and washlngs ...were 
diluted with. ie«^eoid'ssdiua ■ feySrexlde- solution* The 
precipitated oil solidified on striding (.5 g*|f ?J*7* ?p*9®. * 
1141 *~Triaethyldiphe«yimeth.yl £~tolyl thioether separ&te& 
fxcn gl&ei&i>cetle. aeid'er ethyl aleohei.In. shiny leaf lets #■• 
SUJP* •t5*'£4-: *. ! . f  ■' ,■• •
Found* §#- - i0*0 i*efnlr#g 0*v
I I# V, . -Vvh -: . ‘ -
hfhia eae**riment was repeated
’ " fc * - : Sf B ' c? * e
m b B l U  ■•rt« <0,7 6. M D . 5^7.0. la | .
ethyl’alcohol), dissolved■in acetone C5 efc*)*-thleoreeol 
fc,^ g#) and. formic aold.(1.#4 e.e* of £*Mtcr)* The 
reastloa’ mixture yielded #. by ..the procedure previously 
described*;. 2s11*~lrimethyldlphenyImethyl jKtolyi thleether • 
($♦5 &*)* fi*p* r3*9^  /.$ which .was optically;-inactive#
A solution of the hydrogen phth&lie 
ester.'41.*5 g#> in chloroform'{20'o#o*)'containing.'
thl0ores.ol,.:t0#6 g») tr* boiled under'reflux for §4 hours#
The ’solution,'slowly deposited'phthalie soli (O.S g#* eale * o* 
sup* !££~SC^ (dec#) which was filtered'off * :;rThe filtrate 
wa# evaporated, to dryness' on the steam 'bath and the 
residual thioether recrystall! sad from aleohol*' It had
. ' • ': o ' . .■; t .' .... ■ - ■, .^ ■ . :. .' ■ . ' . .
m*p#'S3^f4 and weighed l*S g,
ft*
.
. ; The. above experiment was repeated 
using the t+-}*hydr©ge&-jMhalie ester
(0#7 g* W  ' # t § 7 * 0  in ethyl alcohol) and thioereaol
a. - M '
{0*i3 g.) in. chloroform C!0 e*e*) # the'mixture being 
heated under refloat for to hours* From the reaction
mixture was isolated!, phthalle’aeid Co#t4 g*.$ calc* 0*3 &•)
$
mvp*. .000*203 ■ (dec*)' # «n& f i4i€*trlisethyldipheriylmethyl 
lately! thioether Co*H-g*) ®*p*. which was optically
inactive*
TMoether ' to the e.orregronding .gfolnhone*
. - . . . . . •  '■rti
■ ■ To a saturated solution of( thioether
{1 *0 g*) in acetic told at room temperature wag
added hydrogen-peroxide (4 e*o«T of fO vol*''solution) » and'
the - solution left at- room temperature’ for 4 days* On - -
addition of water-et4id*trlm®thyldi|^ienylaethyl ;g*tolyl -
gulpfccne (!*$'&«) separated out* m*p* t33~t3®° raised 
0
to 143*147 { alone or mixed with an authentic -specimen } 
after 4 recry st&llis&tiohs' from ethyl alcohol* From the
mother liquors m s  isolated mtreaeled thioether (0*05 g*) ■
• o ■ ■ ■. .-
ii.*p* * alone or mixed with aaspeeitaem prepared
In the previous experiment* A solution of the thioether 
in acetic acid (IS o*c*.) containing .hydrogen ■ ■
peroxide {4*0 of. 0O'wl*)-was maintained at 60 for . 
S? hours*-On seeling £ 14 f6*trimeth^idlphenyls®th^i n~talyl 
eutphone separated jsup*.. 145M4T*-'-#- aXone^ -.or mixed with" " 
the previous specimen* ■ ■■■■.. ■ .
3) With Formic Acid*
. The hydrogen phtlmXic eater C3*7§. g*>
was dissolved with flight warming In formie acid ,.
(£Q.e»e* of- fi6~1Ct^ )i w ith in  a few minutes the solution
heoaae turbid with the deposition of a gummy solid*' After
standing f o r  .3 hours the re a c tio n  mixture was dissolved
in acetone (30 0,0*) and the solution diluted with ice .
cold dilute sodium hydroxide solution*.The oily deposit
■solidified:-overnight (2*35 g* a*p* 60*6§ ) and was
reerysiallised. from, the minimum quantity of 'light petroleum 
0 ^
{4o*60) at *5 0 * a 1416*trImethyldlphenylmethyl format#
(2.0 g*) separated in long radios* m,p. 6i*f*S?*S° alone 
or mixed with as authentic specimen*
This experiment was repeated ' with th#
, - - . . 20 ,.
(+)*hydyogen phthalic eater (§»3S &*'(<*)■ * ^57*0 in
ethyljaleehol} dissolved in formic acid {10 0*0* of 9S-tC0#)f
Obserwtlon of the rate of r&eemiaatlon was presented by
*
the rapid precipitation of a gummy solid.* After 13 minutes 
the reaction mixture was filtered and the filtrate found
to optimally -inactive*. fhe filtrate ■ aal rtslto were- 
combined ant dissolved la acetone (20 e*e*} _&sd the solution 
worked up as in .the previous experiment* fhe f ©male eater
obtained f©*t g,)’had m*p*V 6S~i?° alone rni m*p. f»£~6? *
Then mixed with an authentio specimen* It was optically
Imoilva*
4) With Acetyl Chloride*
A solution of the iTO^n phthalie 
eater 0*1 g*) In acetyl chloride fl e*e*) rapidly turned 
to a dark red*purpl.e semi*eell& in a few minutes* After : 
standing'©wernisht over caustic potash tl~e
product wag extracted several times with small quantities 
of 'dry light petroleum (v *€© ). fhe petroleum' extract' 
yielded*; m  distillation* Si4i§*trimethyldiphenyl®ethyl 
chloride (0*6 $*!* fe#p* 13^»t4t//©*8 mm*
tke-tn a similar e^eriment^(-f). ^ hydrogen
c
phthalic ester (2*0 g** ^ i T *  *®7*o ■ in- ethyl alcohol)"
yielded 2t.4ji6*tri©ethyldljheny.lmethyl chloride. {©*6 g.)f 
#
fc«p* OT*Hc> /0*B mm** which proved to he optically-: ■;.. 
Inactive* -
5) ' With frlactal'Acetic Acid . '■
■ A solution of the hydrogen phthali© 
ester (4 g*) in glacial acetic acid. C§0 c«c«) was kept 
at too'for 6 hour®. .the cold clear - solution we# mixed 
with ether*-washed' three time# with water*’ ©nee.wife 
dilute aamoala* 'fiaallj wife water and dried over calcium 
Chloride*; -.After removal ©f 'the ether*- 2 i 41$*tr ittcttyldiphcnyl* 
methyl acetate" (2 *7 g*) distilled at' 04* 135 V o  *5 sm. a® 
a colourless oil which did not crystallise* -
"‘■A solution of-the'{-a)^ hydrogen phthalic 
20- ■ *
ester (2‘g»» C°0^ * A57.0 in ethyl alcohol) .in glacial 
acetic acid (to ©.©•} was heated at 400° for 5 hour®* The 
S14*6»trimethyldiphenylmethyl acetate produced .(1*Q g*) 
distilled at t35*f3?*/o*« mm*, and was ©ptically inactive.
6) With tthvl Alcohol *
■• A solution of the hydrogen phth&lle 
ester (4 g.) in ethyl alcohol (TO ©.©.. of ,$?£$) - was fcoUed. 
under reflux’.for 60 hour®#- The solution was mixed with 
ether (150. ©*e«)f- washed twice with water#and then with 
ammonia... Acidification ©f the alkaline extract produced 
m  precipitation of unrcacted acid ester, The ethereal 
extract* after washing with water and drying over calcium
ehlsrM®, yielded on distillation 8j4*S-trimet2ij'iaiplitiiyliaethfl ( 
ethyl ether (8.5 s»5» b»J>. t3!*<3lVe.§ .mm, as irregular 
priesss, a.p* 3©»31* . (loo* clt.) glree B»p. 32 »
Feaaas 0, Pg.cOj H, P.PC. G|B%g° requires G, P5.C4*, H, 8.75$.
’ ’• ' A 'eolation ©f the ■(+) ..hydrogen phthsllo
s'eter (0.5 (/)^°, ■^7.0*’ In ethyl alo'ohol} la ethyl i
eleohol <40 e»o. of SS.l) was etored for 7 weeks. Tins 
optical rotation of tha solution when freshly prepared ;
e>
was o«?6 (]|# 0# After- 7 weeks- ’the optical: .rotation ©f '
&
the solution wa® 0*?4 (X* t) * thus tto perceptibl© ■ 
raee»tsatl©h of tha hydrogen .phttelic ester ted. taken pises 
during 7 weeks*- The ablution' was tested under reflux fo r  
20. hoursf . observations of the optical rotation teing ma.M\ 
u n t i l :the solution tec *e o p t ic a l ly  inactive* The s o lu tio n  
wa® worked up in the irre manner'&s In the la.st experiment 
us fa r  &*> the evaporation ©f the © ite r*  The .residue was 
seeded w ith  a email quantity o f the ethyl ether and left 
owrnight in The $ 1116*tr Isaethy 1dl$teny ImetfcyX ethyl
ether_ {? «5 g*) obtained t e l  i * p t: 89*31. . alone or. mixed w ith  
the ether prepared, in  the-.previous experiment and was 
optically inactive#' "
f} With Trichloracetic, .to id . »
f p hycro'" n phthsli© v€?stei* C.I &•) /
and.irtehloraoetie acid. IS €*) -w#r# ground . together in a 
flask with a glass red* 'with very gentle testing*, imtil 
& thick slurry was .formed* this rapidly became light brown* 
. turning to a. deep purple,and- went -eemlwsolid* After 10 
aimiee* tte ml* tar® • was ■ tea tea4 m  the' Bt®m bath for 5 ' 
minuteaf then dir^lved-in acetone 115- o*e») and diluted.
■ with ic«*cold dilute, sodium hydroxide* ■ ■ The- oily deposit 
.solidified rapidly on.-eoratehing. V
it# § $*Srimethyld iphenylm©thy 1. trie&loraeel&te ' erygtnlXli#b 
tr03 light petroleum (*«•*'c°) in large irregular rhombs*
o
i»*p. r M (? # alone or mixed.with; the. ester prepared from 
the methanol* .
fhls .ex^rlment v&e-repeated*.using 
the {/|-*hyirog©n pMhslie :^ t rr (o#3 g«* -tS?#©** In
ethyl ■ alcohol) end iriehior&eeile acid (o*S g#) * From the . 
reaction mixture was obtained* by the method'meed above*
1if-trimstl^ldl^eBylsethyl triehlor&eet&t© (0*35 s*)t ■ 
tup* £2-95* * which proved to be optically inactive*'
h v i p F o t o t •*»*■»\■*-*■% fejf p i #*
# & * p^X Vih"nn^ *laft^f I'liy'l t<* fTfe# £*'??, ^ *'’* '‘’I * *k
; *> rl*F^
Tha h$ too cii t *lh II© rrtrr (3#75 U«) 
wsa dissolved in r n  ©odium, hydros 11# r totKn (31*3 e#«# of 
c .3 £| Brd, the e^liH n maintain©© ?l Is fsr 8 teura*
SIm  deposition of fen fell %mt plaa#*: fan ©il-ms extracted..
with ether, wrrhod with vt# fcyircxido tslutlra* .
toon with »*terf dried ovrr f?fiyto;:urt roltos oulrtol© nnd 
th\ t: lwr*t evaporated* Tte result Ins nmii^ f-l phiLoH© 
e«tcr Cl#f .g») v?r>g ©btMnM. er a glfe-foy sol id* which v w • • 
very soluble to er^nl© solvent* including It-*’; patrol ©os 
and could n t be Jt * i i cry atoll toe* Found* by l-y tocly&ia 
with ■ aleehcllc alkali and teek titration with rtorfeted aoi&f 
H# 72 | ©tleulrtod for 11**0^ # %  r ?C* Tte solid lias , 
iterefor# t o ci&po&tttoiit
neutral  ^ t ft ?fjf teg'th r. with , 
ir/ rotten te%
fti# Ttmaaponified m to tor is ih® tfefepi# 
of m*trto #rtor wsi stem to tm to# nHViiil as fcltz^ st .
■ flife t-nitrrl ertoa* Cf*feO f$*J w  
hytoolyftd with, eic i/1!® sodium fey4r©>*1 « ftm product,, of
hytoolyal© (? *f g** c tot for temple containing ;ife€-
rsrta »~lt  r t e  n * l was converted- in to-the  phenyl uretten®
%  -frr* t isn It m  Btmm fcrfch * i j yj' eimt# (I-®*®
t|4!C«frim#th|XSi;^ eRyifa#lfefl pfe«Byl w©tteat Cf*l# g*Y-dale*
c7
1,0 r» ) eftpsrrteS fro® I t& ro in  bs Hub  le a f le ts ,  m,p, !?6*t?3 
Foun-li 0, fcv'J| II, «,€Tt ®» JUST « 'reisalrtsi
C, 0O«C| II, tV' I K, 4,C6;t « ■
flie {f}»!’iy*2roiea *htt 'lie ester 
ft*!® g*# + £*$»£ la shxorofom ioto&ioiif m& ilsisoiwt
,la Illtii# fodluai hjdraslde m M t l m  o.#o, of 2) aacl 
fie-t Mid®* After s j&oriod .of' f#' wooks* 'ifti# ed itlm «hic&
&&& remained altar tr*s acidified' tnft tho precipitates. 
ry*r** n pht&rll® rrter dteeolyed la otirer aai dried over 
tsby&rea? stdlmi rolrtetoi f M  solvent M m  evspr,i\te& m &  ■ 
fh*» residue dried 3a y*<* *%• flaa recoytrei fwCrc^rn phtfcsllorKHawmWfr 'S^KHVXfMtWHtnfWMR.'*' r*'
taitr tmi -/-it#3°:": C«# §*S7$i &# $) '1& e&Xoroforn
solution*; ' . •: :
- s'
. ,. fli#. I^ J^rijHlro^ca s&thslle outer Cl #f g** 
-fS|l#i‘ in olilorafom-.ooluiian}#di«soiwd la f M i m
kjdroxlitsolution ilStt ®*o* of C,3 £)t Wivi ®sint$inoS a t '
■- 0
#0 for 8 fijiin, ■oV'iv dorreltioo; of, to oil appeared to t># 
collate* fh® oil wag dieeoivod la Ite *1 petrol mm
|ao o.*e* of 4c^0*} # Wfifcftod wlt& dilute alkali*. tlien water* 
drisS enrer aahydrcMi foilasi gulphs.te. and ill# mtv at 
ewgporttodt fli-s regitesl neutral enter ff*S s** c&xe* j*s §*}
was tried in 2S2M2» ^  ?^0.#.0 (£* !#.45®f 1^ !} ; .-Kurewm imwuMnw  ' JL3 ' *•*... '.
la chloroform solution* Ifoundt .1*.T^f■ .;^4o%6^4 Te^uires ■
37©*. The-sample therefore has .the tempo alt lent ■ „ , .;’ . 
v :.■" : ' tmxtral ester / ' : 61*4.# a M  %  analogy.wlih ilia
f iret hydrolysis experiment f
methanol '' ' ■18 .6 #€*
fhe (hf-) ^neutral, phthalie ester: '.
(0*5 H*:* +?©♦© in'ehlorofens solution} t o ® added to a
solution of sodium .in- absolute alcohol..(, 0*5 i« In tci e*©*)# 
and the solution warmed on tea steam hate for ■!© minutes*'
The solution was diluted with water (t€0 o*e*) and eh&hen 
with light petroleum (4© c*e* of ,4©#4©° )* The petroleum 
extract we® washed with dilute sodium hydroxide* then twice 
with water* dried over anhydrous sodium sulphate and the 
solvent, evaporated* ■ The residual methanol was dried in*■ umiant
vacuoi it had m.p. 47*5©* * W 5 ^ *  {£, t*6r«3f A* O
1m chloroform solution..
?. '; / ■ A specimen; of the. original hydrogen
■ ' o
phthallc ester (0*5 s** +6$*t la- chloroform solution)
was hydrolysed under simllar.ecndiiions* The mathsnol 
obtained had +145*4° (£* f*394f j.* I) In..chloroform
solution.
. The (f-J^ methanol obtained from tea
fefetilc #rter pmmBma t#0«*fetrd© of th#,: I
mztcm rotatory power of the meiisancl 2 *©9f*ftpotadlti$ to a- j[
• ‘ ■ ' ' ' ; ' . ■;! 
mixture ©f iv©*feir&® of fee half, active methanol wife j:
. ;  i |
©n#*tMrA of fee fully aDsttrc rot * r 1*- fees© ftcures .;(
■  :  ! j ;
swiipail to tha tsmtttl plit-Vli© cater e*v ol© o;.uio infest H
mute**’* phthr-lia octrr . 0
’ 'i
fully Mil** oethenol *r* * N
The mefeenol In fee neutral w ' ' !i|
p T o b a ~ l > / w
1@ was fee ref la^d by ttm hydrolysis of fee
o r i g i n a l  h y t e o v n  p h t S f t l l ©  e r f e r  b y  f e e  a c f l ^ o x y s ®  f l e s i o n  J
KeMaltm* ;
- ;■[
*ftte of f***! 0jf 11$ * ?*$ f • **»n
W'f.fJl Ft *1**1 /I! n t>%  ^ * • ' :. ' ;
11 pr> **t* cn of ;'■ - &W -w ■ * -
A ©©Xiitlon of
i»sogto(f g*l in ©ihyl alcohol Ci© ©*o* c* '" } was belled 
tm&or r fins for Si hour® and than w&porstei to ©nail tsult* a
©m cooling* unchanged 1141 f^trlmeiliyldiihmylmtthi'l b®m©at®- 
C t * 7  s * >  e o p e r a t e d *  n # p #  *  t h e  - 0 *  v r  l i q u o r ® *  o n
dilution wife wafer* yields unfeOTged b xr#is ester 
t©#i n*) m*r?* ffef3 Kloet to §0*9%^ on admixture wife 
fee jr*vicue fpMsteoa# .
f) I1**-©Men a H " ' ' i/!
A relution of |
formate Ct ,g*l in 0t;fe|l eleohol {5© o#o« c f «6.f) waa get I
aside* After - elm weeks#. the elution m®  diluted with a" j
,^t^r *vtfn i»n ©II t£tirat*& tohioh tfclldlfi&d on seedlag . ^
1 1 ' - j
. with a speciron of th® et^l ether ©I ill® methanol# fltlt • j
 ^ -I
, ©f- other % S e«l calc* 2*0 g# It tei B#fh; £0*30 uloa® or ?!
is luted with a specimen of the etkjl. other prepared, fro®, the 1
hydrogen ..ptitb'tio enter# .!
, A solution of i&s form!© ©©ter Cl g#) )
,. ?. in ethyl alcohol {10 ©*©# of 26^} was fcoiled under reflux j
for- € hours#- ant then diluted with water# fit© efchyl, ethtr ' !
ter-erataS m  fen "oil whielt■solidified, on/seeding*. It had . -a..,,,p
o '
m,p# 2C-3C palone ©** wised with the previous. specimen#,....
;ii#M e*a g* .. , ....,«' .
3) fleaeilen :©f frldhlcraoetiiti®*
A solution of f 
"'■ triohtoraoelft®v( I g*l;in -ethyl' alcohol 'CI© e*©* of fi/S} 
was-set aside# After I.:month#-the solution was diluted- 
:;wiiti water when-t'Ht^^trimethyidiphenytmethyi ethyl ’ ether 
(0#? g# ;■ wale# • 0#8 g*i itptratM# is*py £9»3& • . - ' ■
'A' eolation of the trichloracetic ester
{V g . M n  «thyl ale ©liol (5 «.** of f6;J) m s  rspi&ly h#sfcrd 
%9 its boiling-point.' If the hot solution w»» eoolefl rapidly
in l«®»mter, /unchanged trichloracetic eeter ..separated out,
s' o ' ' '•*'.■
m#p* ff<*93 ■ # If * however* the golmtloft mm allowed to cool
slowly m if It m s  heated at Its belling-■ point for 5, niamtts
and than cooled rapidly* separation df. the ester.did sot ■ -
mmir and. on dilution of .the .eelution with, water* the ethyl
ether separated &*p* tf^5© * alone or mixed with the previous
rp^otsen#.
•
41 Beactlon _of.,the Cfaleri*%
.A eolutlon of the chloride (t g*} in 
ethyl alcohol (to o#e* of 96#} wan eet aside for 30 minute* • 
and - then. diluted with water# ' Si4i6^trim#thyMi|ti©iiylm#tlsyI 
ethyl ether {£•* ^*ealo* t * € $  i*) separated* m*p# 29*30# 
alone or-mixed-with the previous ©p@eimem*
Jrepar&tlen of £ym«^Bi*lesitfi Dl*Ihenyl Ethane#
Zlm dust It g.) .tra* added to a solution 
of 0|4i6*trimethyldlphenylmdthyl chloride It g#} In dry 
benzene e#e#) and th© mixture boiled under reflux for 
30 minuter# The clear supernatant liquid was decanted off # 
the residue washed with dry bensen* an! the washing a added * 
to the main built .of solution* which was left to evaporate 
at room temperature# the &i«me&ityl dJUphenyl ethane -which
separated*: after twe.reerystallisatibns from light petroleum 
(60-81/ ^  had a,p. 165*166 *. Tlei« 1,5 g. ■: : •
fsuMi 0, 91.83 j H,'!,!? i e x ,  'requires G, fi.i? j
• T m  m e lting  p o in t o f th is  compound
m m  m m Itered after. I-"year In eent&et with the atmosphere| 
It,did. not. dissolve to tad we# unaffected by concentrated, 
sulphuric acid# -  ■ . 1-
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RACEiXSATIQS OF £:'« e-THICTIIXUJIHmXUlCTBXL JHDE.03EB SHSHAIATE
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ass n-fsriimiiPHsiimsi'irfL HimoaES phthal&sb is acid media .• ***• -
<i}-, tn'acetic ■'&$!&. vO0BtaIMBg I:'moIft/-0f .foraio acid’per-litre •
of fiolutiea* ■.'■'■’■'■ • '
■ '|a|' lifArosari plithalate '
■ ■ . ■ . ]■ 
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|S) jj-ffietiiyiaiphenylmetjiyi hyGrogen phtlialate (e, S»9i 1, 0.5)
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y?& 0 f
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(it) In. a m i o m  eQnt&intng f S' mot* ■ hydrochi.ori.d acid per litre .
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(a) fiAjg-Ii’lastliyiaiplieaylaietliyl hyfir©gen phttelite 
(e* 7*5J 1. 0.5)* I
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(b) jj*ffietdiyl41ptonylmethyl hydrogen phthalate (<s, 6,95 JU o,5)
Time I 0 *4 * 6 (S. hours . j
RAC xu; cr im s m m  mm. v  xz*
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-Sodium toluene ^ruxr aliia-ie (l*%i %*} in JJ;t©i.lais hy&rml&m 
solution I i r OmQ*} r-e < ^  19 tms optically active Iiydrcmen ■
rhth-lic estor (c*Cfsel/I &i~*vlv*I is ethyl alcc-lisi 
{to c*c* cf The rHH^ry-.peters,of t!i® rciuble&a etenged
as follows flf 2 5 t# 20} t 
.^Methyl^ljiSaenylTOthyi hydrogea pfethalate ^ 
flrne* clay is «*«*«*••**•*# 0 , II . ■ is'2
i° o -o o
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Zik*:* M m i  ^lliphonylaothyl hydrogen phtlirlrfce » .
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■■J Figures: t~. - I ’fxon data by Balfe* Hargreaves &M HPnycm* d## ^
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'f t%?6^fri-!rthylcli:*Ii'ry1»tbyl hydrogen, phthalotf Boi&tery ■
'pmer of r^lu t is a  unc ^  * r.ftrr 5
